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FOREWORD

The purpose of this paper is to present calculations,
determined by one consistent approach, of all the thermody-
namic properties of hydrogen, including the zero-frequency
equilibrium speed of sound, that are usually necessary for
a gas-dynamics analysis. These properties have been calcu-
lated over a temperature range of 300° to 20,0000 K for
pressures ranging from 10-L to 103 atmospheres. In the anal-
ysis, hydrogen is treated as a reacting gas mixture in which
each component obeys the perfect gas equation of state. The
results, presented in tabular form and in the form of a Mol-
lier diagram, were found to agree within 5 percent with
the results of more rigorous calculations and are thus con-
sidered suitable for engineering purposes.
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SUMMARY

The thermodynamic properties of hydrogen have been calculated over a tem-
perature range of 300° to 2O,OOOo K for pressures ranging from lO'u to lO5
atmospheres. The calculated properties include energy, enthalpy, entropy, spe-
cific heats, equilibrium constants for dissociation and ionization, chemical
composition, density, compressibility, and speed of sound. In the analysis,
hydrogen is treated as a reacting gas mixture in which each component obeys the
perfect gas equation of state. Results are presented in tabular form and in
the form of a Mollier diagram. They are found to agree within *5 percent of the
results of more rigorous calculations and are thus considered to be suitable for
engineering purposes.

INTRODUCTION

Although there have been numerous publications of the thermodynamic prop-
erties of hydrogen (e.g., refs. 1 through 6), few, if any, of these are suffi-
ciently extensive for engineering purposes. The calculations have usually
been for a limited number of properties, or for only a small range of variables.
It is then the purpose of the present paper to calculate, by one consistent
approach, all the thermodynamic properties of hydrogen, including the zero fre-
quency equilibrium speed of sound, that are usually necessary for a gas-dynamic
analysis, and to present these calculations in both the form of a Mollier chart
and extensive numerical tabulations.

In the calculations of this paper, the simple ideal reacting gas model is
employed; that is, each species present, dissociated and ionized hydrogen as
well as molecular hydrogen, is considered to be an ideal gas insofar as its
equation of state is concerned. This approach was taken so as to simplify the
calculations while still yielding the thermodynamic properties to sufficient
accuracy for most engineering purposes. Also, the resultant equations can
readily be included in a computer program for a gas-dynamic problem requiring
the thermodynamic properties of hydrogen.

The results, which were obtained with an automatic computing machine
program, are presented for a range of temperatures from 300° to 20,000° K and

pressures from lO'u to lO5 atmospheres. A larger and more detailed Mollier
chart is available upon request from the authors.



Cp,Cy

E,AE

F,OF
g1

Ho,H,H"

SYMBOLS

generalized reactant and product, respectively
speed of sound

stoichiometric coefficients for generalized reactant and product
(always subscripted)

heat capacity (specific heat) at constant pressure and volume,
respectively

internal energy for 1 mole of ideal gas, change in internal energy
base of natural logarithms

electron

Gibbs free energy for 1 mole of gas, change in the free energy
degeneracy factor of 1ith energy level

molecular hydrogen, hydrogen atoms, hydrogen ions

enthalpy, 1 mole of an ideal gas

Planck's constant

moment of inertia of Hp

pressure equilibrium constant

concentration equilibrium constant

Boltzmann's constant

atomic or molecular mass

mele fraction

Avogadro's number, or initial guess in appendix A

pressure, atm

partition function

universal gas constant

entropy of 1 mole of an ideal gas

absolute temperature, K



v volume

Z compressibility factor
¥ specific heat ratio (cp/cv)
€5 aumber of moles of 1ith species per mole of initially undissociated,

unionized Hy
(Note: e ranges from 1 to O (Hp); €z ranges from O to 2 (H); eg
ranges from O to 2 (HT, e-))

o density
o) symmetry number
v vibrational frequency
()O}
standard or reference state
(o
( )0 0° K
( Jp dissociation reaction of Hp
(1 ionization reaction for H
( )i ith component
() total

THERMODYNAMIC PROPERTIES

This section will outline the method used to calculate the thermodynamic
properties of hydrogen from the partition functions and chemical equilibrium
relationships. The computations were simplified by several basic assumptions
which are given below.

Assumptions

The principal assumptions made for the calculation were:

1. The gas was assumed ideal; furthermore, products of dissociation and
ilonization were assumed to behave as ideal gases and to form an ideal mixture.



2. The hydrogen molecule was assumed to be a rigid rotor-harmonic
oscillator.

3. The hydrogen molecule was taken to be always in its ground electronic
state.

4. The hydrogen atom was assumed to have six electronic states; that is,
the electronic partition function series for the atom is given in closed form by
arbitrarily cutting the series off at six terms according to the argument given
by Unsold (ref. 7).

Partition Functions

The partition function for each species 1s defined as:

Q =Egie-Ei/kT (1)
i

where Ei 1is the energy of the 1ith state and gi 1s the degeneracy of the
ith state. The total partition function 1s separatle as follows:

Q = QtrQrQvibQel = g Qn (2)

where the @, are the translational, rotational, vibrational, and electronic
partition functions, respectively. The separate partition functions can be
expressed as:

oxmkT \°/ 2 RT
e < 02 > P (32)
TKT ,
Qr = &1° e (30)
- -hv/kT\"t
it :E ,nnv/KT <1 _ b/ T> (3¢)
n=1
= -E,, /KT
Ge1 =Y &ne ™ (30)
n=1

Values of all numerical constants used and the complete partition function
expressions for each species are given in table T.

Equilibrium Constants, Mole Fractions, and Compressibility Factor

To calculate the mole fractions of the gas at any state one must know the
equilibrium constants for the particular reactions involved. For these calcula-
tions, the following reactions were considered:



Ho = 2H (4)

H=H++e' (5)

The above reactions can be generalized by the following expression

ZaiAi,—__—*Z byBy (6)
i i

1

where A4 and By are the reactants and products, respectively, and aj and by
are the corresponding stoichiometric coefficients.

Equilibrium constant.- The pressure equilibrium constant can be obtained
from the following expression

AFC = -RT in K (7)

where AFC 1is the standard (Gibbs) free-energy change when sll reactants and
products are in their standard state at 1 atmosphere pressure and temperature T.
The free-energy change for the generalized reaction (6) can be eXpressed in terms
of the partition functions as

_AFO = RT {ZbiZn(QO/NO)Bi —Zailn(Qo/No)AiJ - AES (8)
i i

where Q° 1is the partition function for the standard state (i.e., 1 atm pres-
sure), Ny 1is Avogadro's number, and A£8 is the standard change in the total
energy at 0° K for the reaction. Combining equations (4) and (5) one obtains
the expression for the equilibrium constant in terms of the partition functions
as

n Kp = -(AEQ/RT) +) b1 in(C/NG), - 8z in(Q0/N,) N (9)
i 1

. 1
1

The concentration equilibrium constants, required in part of the calculation
to follow, are assumed given by the expression

Ko = Kp(RT)?

(10)
where An=%aij-Ebi = -1 for both the dissociation and ionization reactions
of hydrogen.

Mole fractions.- For ideal gases the pressure equilibrium constant can be
expressed in terms of the partial pressures of the components of the gas and
thence in terms of their mole fractions and the total pressure.

b1 b{
l—iI(PBi) _ EI(NBi)

Kp = . - P
P O(Pa;)®  I(np;)t T
i i

- &n (11)



The eyailibrium meole fractions are then determined by the following relations

2
y7)
Xpp = Lﬁﬁ*— Py (12a)
Hz
2
(Ng*)
% = g P (12b)
and
NH2 + Ng + 2Nt = 1 (12¢)

Iguations (12) can be combined to give a fourth degree polynomial for the mole
fraction of any species. In the calculations for this paper, the largest mole
Traction is determined by solution of the polynomial expression using a second-
order corraction formula as discussed in appendix A, and the remaining two are
determined from the equilibrium relations.

Compressibility factor.- The compressibility Tfactor 2 is determined from
the reaction of one initial mole of Hp as

Ho = €1H- + e-H + €3H+ + €ge’ (lJ)

where the €3 are the number of moles of each specles per initial mole of He.
The total moles of products per initial mole of Hy (i.e., normalized moles) is

7 =2 - €1 + €3 (14)
Here corservation of H nuclei has eliminated €5, the €5's not being all inde-

pendent. The number of normalized moles of each component is easily computed
from the mole fractions with the following expressions:

- 5o
NVHp = 57— €, + €5 (15a)
and
oo &3 .
Wt -y (15b)
solving for the €41 gives:
2NH, -
c = - 1%a
71+ (Ngy) - (yt) (1%2)
and
il (17b)

€3 T T (g - (D)



and €, 1s obtained as

€> = Ng(2) (16c)t

Thermodynamic PFunctions

The partition functions and mole fractions will now be used to calculate +the
following thermodynamic functions: energy, enthalpy, entropy, specific heats,
and speed of sound. Expressions similar to those given by Hansen in reference &
will be used to obtain these quantities in dimensionless form. A list of conver-
sion factors for obtaining the dimensionless parameters in commonly used units is
given in table I.

Energy.- The energy per mole of a gaseous species is given in dimensionless
form as
o . ;
E_E_QT@_LH_Q_) (17)
RT ) oT VA% 7

where E8 represgnts the energy of the gas at 0° K in its standard state. The
zero of energy, EJ, 1s taken as zero for the hydrogen molecule in its ground
state; therefore, for hydrogen atoms, EO is one half the dissociation energy of
the molecule and for hydrogen ions is E8 of the atoms plus the ionization
energy .

The total energy (per mole of initially undissociated, unionized H.) of the
system is given as

ZE = 7 T NiEj (18)
1

In terms of quantities already defined, the total energy in dimensionless Torm is

DG SR =

i
Enthalpy.- The dimensionless enthalpy per mole for each species is then
H -5 E -E
mr . @r 10 (20)
and the total enthalpy is
7 (21)

Lje nave calculated €5 by equation (16c) rather than using the identity
€z = 2(1 - €1) - e_ (which follows from conservation of H nuclei) to avoid the
cases when €, would be the small difference of two large numbers.



Entropy. - The entropy of an ideal gas is given by

dltn
m|0%

P
- in = (22)
PO

where SO/R is the entropy of the ideal gas at the standard state given by:

s _ (& '3 in @°)
T = o No> + T Q—TT———/;P (23)

and In P/PO is the entropy change to bring the gas from the standard state
pressure, P,, to the partial pressure of the ideal gas. It is noted that the
entropy of an ideal gas is dependent upon the pressure while the enthalpy (or
energy) is not dependent on pressure (or volume) since

OE OH
<W>T ) <§§ p O

For a mixture of ideal gases, the entropy becomes

s /s¢ P3 Py
= _E NIKR)i -m = -l -n 5 (24)

] o}
where -'§ N;[in Nj + in(Py/P;)] represents the entropy of mixing when the
individual components of the gas are at different initial pressures.

Equation (20) can be further reduced; then multiplying by 2 gives the
dimensionless entropy per initial mole of Hp for all the species forming the ideal

solution.
AN P
yAS Z SO Z t
= =7 Nil—=— ] - Ni In Ns - in — 2
R [ 1<R/£ i i = J (25)
i i

e}

Specific heats.- The heat capacities at constant volume and constant pres-
sure are determined by differentiation of equations (19) and (21), respectively.
The following expressions are then obtained for Cy and Cp.

7 & lPﬁ@ﬂ = ZZN:-L@—?) + T (B- 6 | EB) F’(ﬂ“—i—ﬂ (26)

n
1

R R oT o \ RT RT/i T p
i

and

]

%_;P@H)}
R Rl or P

(o4 (H - EQ  ES\ [o(zNy)
e 0,20y | At
2 ZN1<R> v E\ RT RT/J 3T ]P (27)
i i



Since ideal gas behavior 1s assumed, Z equals the total number of moles of
specles present per initial mole of Hyp. Then as seen from the reaction equa-
tion (13)

ZNj = €4 (28)
and therefore
9(ZNi) de
3T T (29)

where again €3 1s the number of moles of the ith species per initial mole of
Hs.

For the purposes of calculation three cases were considered: (1) es very
small, (2) ey very small, (3) all ei of significant values. Case (1) corre-
sponds to neglecting ionization;2 case (2) corresponds to complete dissociation;
case (3) considers both reactions simultaneously. Details of the calculation of
de/dT are given in appendix B.

Speed of sound.- The speed of sound (zero frequency) is by definition

2 _ §E> )
a 30 5 (30)

Since the isentropic condition is not convenient for calculation, we make use of
the well-known property of partial derivatives to transform equation (30) into

(aS/ap)P
= - s, (51)

Equation (31) can be written as

_ (98/31)5(31/30)p _ Cp (3T/30)p

8 = 5 (32)
(as/aT)p(aT/aP)p v (aT/aP)O
The equation of state (P .= ZpRT/Mp) can be used to write equation (32) as
1+ I <g§
2 Z \OT
R 2 (33)
T 623
1+ =
Z \3T/;,

2 .

In the regions where eg and e, are very small, their values are essen-
tially constant with temperature; therefore their temperature derivatives are
taken as zero.



where 7y 1is the ratio of the specific heats. The speed of sound is calculated
as the ratio a/ao, where ag 1s the reference speed of sound at o° ¢

(273.15° K).

The derivative JZ/OT can be calculated from equation (14) and is

37 de Je
S (54)

where the calculation of Sei/BT is presented in appendix B.
RESULTS AND DISCUSSIOR

The thermodynamic properties of hydrogen gas have been calculated by the
method outlined in the previous section. These properties are presented in
table II as a function of pressure and temperature and in the form of a Mollier
diagram in figure 1. (A large Mollier diagram is obtainable by writing the
authors at Ames Research Center.)

The pressure variation over the temperature rangc of this report is illus-
trated in figure 2 for ZCp/R, 7, the mole fractions, and speed of sound a/ao.
The effects of dissociation and ionization on the specific heat show rather
dramatically in figure 2(a) in the two prominent peaks in ZCp/R. Figure 2(b)
shows the variation of ¥ with temperature at several pressures. The variation
of the composition of the gas with temperature for several pressures is shown in
figure 2(c). The variation of the speed of sound with temperature and pressurc
is shown in figure 2(d).

As stated in the introduction, the purpose of the present paper has been to
use one consistent approach to calculate all the necessary thermodynamic proper-
ties of hydrogen. However, it remains to establish that these calculations are
of sufficient accuracy for most engineering purposes. Thus, the enthalpy,
entropy, specific heat at constant pressure, and speed of sound obtained by the
method of this paper are compared in table III to other available published cal-
culations. It is seen that the present calculations agree to within 5 percent
with the more rigorous calculations for enthalpy, entropy, and specific heat.

The speed of sound calculations of this paper are comparcd in table ITI(a)
to those of Eisen and Gross whose calculations were only for a pressure of
1 atmosphere. It is seen that both calculations agree well except at the highest
temperatures where the difference approaches 10 percent. Both calculations pre-
sent the zero frequency equilibrium sound speed defined by equaticn (30). To
what extent this represents the true speed of propagation of a vanishingly weak
pressure wave or disturbance is beyond the scope of the present discussion. The
differences in the two methods are perhaps accountable to the differences in
obtaining the basic thermodynamic data from which the necessary derivatives were
obtained. FEisen and Gross started from tabulated data of the standard free
energy, standard free enthalpy, and specific heat at constant pressure as given

10



by others, while the present method starts from the equilibrium constants which
are obtained from the partition functions as formulated in this paper.

Although the agreement of the calculations of this paper with more rigorous
calculations is good, the consequences of the assumptions made in this paper
should be pointed out. The assumptions that (1) the hydrogen molecule is a rigid
rotor-harmonic oscillator, (2) the hydrogen molecule is always in its ground
electronic state, and (3) the hydrogen atom has only six electronic states affect
the partition functions directly. This effect for the rigid rotor-harmonic
oscillator is shown in the comparison below

T QribQr Ly
1,000 5.895 6.214
5,000 40.99 45.20

15,000 256.6 331.9
20,000 4h34.1 560.0

where the product @Q41,Q, of this paper is compared to Zyy, ©0f Rosenbaum and
Levitt (ref. 3). The values of Zyp include vibration-rotation interaction.
The assumption concerning electronic states for Hso has very little effect since
the first electronic state is at 131,940° K and for H, inclusion of more states
will affect the electronic partition function less than 0.1 percent. Thus it is
seen that neglecting the vibration-rotation interaction underestimates Qurib Qe
for the conditions considered here.

The assumption of the rigid rotor-harmonic oscillator has been shown to
affect the vibration and rotation contributions to the total partition function
which, in turn, affects the mole fraction and energy of each component of the
gas. The effect on the mole fractions will not be large since

_ ()=
D Ny,
and the largest change in Ky, caused by errors in the partition function, occurs
at the higher temperatures where Ny, is very small. Thus for large errors in

X the absclute error introduced into the mole fraction of H, is small in the
range where Ny, itself is small, and does not affect the other mole fractions.

Kp P

Comparison in the pressure and temperature region, reported by Reisfeld
(ref. 9) using National Bureau of Standards values for KpD, shows cur values
for NH, in essential agreement over the limited range given in the reference.

A similar error is introduced into Kp as a result of the arbitrary manner
of cutting off the electronic partition function for H atoms. Here the error is
considerably less than the errors introduced into K@D.

The over-all effect of these three assumptions is shown in the comparisons
of table ITII. The enthalpy, entropy, and specific heat at constant pressure are
shown in table III to agree with more rigorous calculations to within 5 percent.

11



Thus, the objective of obtaining the thermodynemic properties of hydrogen to
sufficient accuracy for most engineering purposes has been achieved, even though
in some cases, the assumptions that were made causc an appreciable deviation in
corresponding intermediate quantities from those of more rigorous calculations.

The assumption that each speciles as well as the entire mixture behaved as an
ideal gas, has its main effect in the value of the compressibility factor Z.
For an ideal reacting gas, as presented herein, 7 accounts only for the change
in molecular weight. However, errors should be expected because the coupling of
internal degrees of freedom (as well as intermolecular forces) has been neglected.
The 2 of this paper for P = 100 atm is compared below with the values of
Rosenbaum and Levitt (ref. 3) who considered vibraticn-rotation coupling using a
Morse potential to describe the bound states of Hx:

T 1,000 5,000 15,000 20,000
z 1.000 1.329 2.097 2. 497
(refZ. 4) | 2000 1.314 2.097 2.510

The 7 for their data was calculated from Z = PV/nRT, where n is the number
of initial H, moles equivalent to 1 gm of H nuclei. This calculation gives
essentially the same result as the guantity 2(1 + ) - @ in their nomenclature,
which is the equivalent of Z in this report.

The effect of intermolecular forces on the value of Z generally will be
confined to temperatures below l,OOOO K and pressures above 10 atm. The value of
7 would increase with increasing pressure and decreasing temperature in the
above-mertioned range.3

A further comparison of our calculations can be made with those of
Sinanoglu, et al. (ref. 10) who have calculated the thermodynamic properties of
hydrogen for the temperature range from 5,000° K to EO,OOOO K using the second
virial coefficient in an equation of state for H atoms. However, these authors
do not include ionization effects in their tables and this neglect can be serious
even when the amount of ionization is relatively small. For example, we calcu-
late that approximately 7.5-percent ionization occurs even at 20,000° K and
1,000 atm pressure and the contribution of ionization to the enthalpy of the gas
is 62 kcal/initial mole of Hs in a total enthalpy of approximately 357 kcal/mole.
This fairly large error is, of course, due tc the icnization potential for hydro-
gen being so large compared to the other energy quantities involved. At lower

30ne group of workers (ref. 10) has considered intermolecular forces in
hydrogen which they treated as a monatomic gas with imperfections. They calcu-
lated atom-atom interactions as corrections to some of the thermodynamic proper-
ties using a Rydberg potential for hydrogen atom-ator interactions (unbound
states). But these workers neglected ionization effects as discussed here. At
10,0000 K and 100 atm where there is essentially complete dissociation and little
ionization, our value of Z is 1.992, and from reference 10 we calculate a
comparative 2 of 1.983.

12



pressures, where the ionization is greater, this error is even more serious. At
low temperatures and pressures, differences between the two methods are not sig-
nificant. For example, at 5,000° K and 1 atm pressure using the correction
factors of reference 10, we find AH,799C = 147.2 keal/initial mole of Ho, while
our present calculations give a value of 148.6 kecal/mole.

However, Sinanocglu in a private communication has pointed out that with the
virial coefficient method, all corrections are additive, so that to the tables of
reference 10 need be added only the ion interaction effects. While electron-H
atom interactions are readily calculated, the inclusion of electron-electron and
ion-ion interactions would increase the difficulty of this method over the equi-
librium constant approach, which in the case of hydrogen we have shown to be
quite adequate. We point out that in the region of high densities and at temper-
atures where there is negligible ionization (i.e., where corrections due to atom-
atom interactions become large and the chemical species are not well defined),
the virial coefficient method of Sinancglu does give improvement over the usual
partition function approach.

CONCLUDING REMARKS

The thermodynamic properties of hydrogen gas have been calculated by
assuming that:

(1) Hp behaves as an ideal gas and that the products of dissociation and
ionization also are ideal gases and together form an ideal solution.

(2) The partition function of Hy is approximated by a rigid rotor harmonic
oscillator model which remains in its electronic ground state.

(3) The electronic partition for the atom can be approximated by the first
six terms.

The results of these calculations are presented in tabular form and in the
form of a Mollier diagram. The calculations cover a range of temperatures from
300° K to 20,000° K and a range of pressures from 10™% atm to 103 atm.

A comparison of the calculations of this paper with available more rigorous
calculations shows that the enthalpy, entropy, and specific heat at constant
pressure agree within 5 percent. A comparison of the speed-of-sound data with
other data shows a discrepancy of less than 10 percent.

Ames Research Center
National Aeronautics and Space Administration
Moffett Field, Calif., Oct. 28, 1963
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APPENDIX A
DETERMINATION OF MOLE FRACTIONS

Equation (12c}, upon elimination of variebles from equations (12a) and (12b),
can be written as

() = 0+ o(I)n® + ep(I)N - B(I) =0 (81)

where C, D, and E are variable coefTiclents and the index I refers to the
repion of interest as discussed below.

This equation is solved for the largest molc fraction as determined by a
pressurc-temperature test which divides the variable range into three reglons.

/
In vegion 1, M = (1) " %; in reglon 2, 1 = (m)'?; and in vegion 3,
N = Ny+; the coefficients can be written in the Torm (KpD/T)a (KpI/T)b in a par-
ticular region. Tor each reglon, the values of ihe exponents are piven ia ihe
following table.

i c D E
(a) | (b) (e} 1 (b) (a) (b)
1 0.50 | © 0.25 | 0.50 0 0
2 1.00 | O 1.00 | 0.10 1.00 | ©
3 1.00 | 1.00 1.00 | 2.00 1.00 | 2.00

Equation (A1) is then solved by a method employing an initial guess N for

0
a root and a second-order correction gilven by
) 2/
. CFEN L/ EN /EN 1
A - F - 5w ) (F) (42)
/2 KF'/ ky';

where F' and F" are the [irst and second derivatives at Ng.

Equation (A2) is derived by approximately solving (Al) for the roots of
F(N) using a method similar to the Newton-Raphson method, but involving the
second derivative of F in the correction formnula. If an initial guess I, 1s
close to a root Nrp of F, then approximate P(N) oy the first three terms of
its Taylor series at Ny as Tollows

(W - No)®

F(I) = Fa(N) = F(Ng) + (N - No)F' (llg) + 5 F'"(l,) (i)

Iynpublished work of G. E. Hahne of the NASA, Ames Research Center, Moffett
Field, California

1k



The root closest to Ng of the guadratic equation obtained by setting
Fa = 0 1is approximately

F{Ils)
F' (1)

(4k4)

Ny =Ny - + terms of higher order in

NO)JQ F' (1)
o) | Fr(lig)

Ir FN) s reasonably well behaved then N; should be a better approxi-
mation to Ngp than the initial juess N,. This process 1s then repeated at
N = Ny until some specified criterion of accuracy is satisfied.



APPENDIX B

DERIVATIVES OF (ZNji) AND Z

The calculation of the temperature derivatives was divided into three cases
as mentioned in the text. For case 1,if €3 was < 1071° the ionization reac-
tion was neglected and the only reaction considered was

Ho = €1Ho + €oH (B1)
Since KPD can be written as

L e®
Kpp =T~ e2 Pt

where € 1is the fraction of Hp dissociating, €1 and €p are related and

1 -€=¢€1, 2¢ = ¢p (B2)

then

n K :
Dy (2 2¢ de\ (4 L1 1 Je )
<é aT >P - <; T eé> 5T>P B <;2 * €, €1 + €2> <§T P (B3)

Equation (B3) allows calculation of (3¢/dT)p since all the other guantities
have been previously determined. Similarly,

d in Kep ! 1\ (3
(), - Lot 5, (=

Then from equations (B2) it follows that

de de

=1 - _

ST ~ o7 :
B5)

des /Be\

ST =251/,

7;?-: 0 (B6)

In equation (B6), des/dT = O because €3 is assumed constant in the range where
it is approximately zero.

Similar equations are derived for case 2 where €3 < 10710,

16



In the middle range two sets of linear equations in terms of the derivatives
at constant pressure ang constant density are oObtained.

. d in X
1 1)\ /0 2 /(e 1 /des) _ Pp
(za)(&‘)*z;(#) 7 (%) T
/P 7P ’p
d in K
1 /ey 1 /des 2 1 deg Pr
Z (ﬁ‘)P "o <W>P + (a - z) ST >P 3T (87)

(%), - (%), - (%) -

{

1
(@)

1!

1 1Y\ /3 2 {de> 1 (des d In Kep
(z & <§i~‘)p t e (ﬁ)o " Z <&‘>p T
1 /3¢, 1 /e 2 1\ /3e d In Key
2 (3‘%)0 & Tf)o * (g -3) (sTB)p s A (88)

Je Jdeo dez\
() ), - )

In each set, the first two equations are obtained from the equilibrium
relation and the last equation from conservation of hydrogen nuclei. These equa-
tions were simply solved by Cramer's rule. Then from equations (29) and (34) in
the text the required derivatives of (ZNi) and Z are calculated.

B(ZNi) aei
T3 (29)
and
.2 3 (34)
oT QT oT

17
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TABLE I.- PHYSICAL CONSTANTS, CALCULATED QUANTITIES, CONVERSION

FACTORS, AND PARTITION FUNCTION EXPRESSIONS

(a) Physical constants®

Ice point 273.150 K
No 6.0232x10%% atoms/g mole
h 6.62517x10727 erg sec
k 1.38044x10718 erg/deg mole
R 8.31467X107 erg/deg mole
1.98725 cal/deg mole
82.0594 ce-atm/deg mole
we (Hs ) L,395.24 em™L (rer. 12)
D(Hs) L4776 ev (ref. 13)
5.196Lx10% oK
To(H) 13.59765 ev
1.5781x10° °k
1/k 11,605.4 deg/ev
My, 2.0158 amu
my 1.0079 amu

(b) Calculated quantitiesP

RT, 0.54282 keal/mole
a0 1.2559 km/sec®
o6 08988 gm/1 (1 atm)

(¢) Conversion factors to engineering units: +to obtain

Btu ZH

H - D multiply RTo X L48h.
Btu . ZS 1=
- === = 91
S 1b °R multiply R X 0.0857
ZC
Cp %%? °R multiply =£ x 0.9857

R
a Tt/sec multiply gi X 413k
o

P 1b/ft3 multiply él X 5.613x10~3

O

®ALl values are derived from reference 11, except as noted, andg,
where appropriate, refer to the chemical mass scale for which
the conversion from the physical scale was taken to be
0.99976 x (value on physical scale).
The subscript zero indicates 0° ¢ (273.15° k),
°This value is (1.4000 x R/M x T)1/2 that is, ideal gas velocity.
Experimental value for Smithsonian tsbles ig 1.2695 km/sec; how-
ever, the quoted value should be used to calculate values of g
from table IT.
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TABLE I.- PHYSICAL CONSTANTS, CALCULATED QUANTITIES, CONVERSION

FACTORS, AND PARTITION FUNCTION EXPRESSIONS - Concluded

(d) Partition function expressions used in the calculations for this paper

1. 1n(Q/N)H2

2. n(q/M)y

3. in(Q/N)gt

b, 1n(Q/N)e-

il

i

(7/2)in T - T.TH913 - n[1 - exp(-6324/T)] -1n P

(5/2)in T - 3.65332 + In[2 + & exp(-1.1845x10°/T)
+ 18 exp(-1.4027x10%/T) + 32 exp( -1. 5794x10°/T)

+ 50 exp( -1.5149x10%/T) + T2 exp( -1.5342x10°/T)] - in P
(5/2)in T - 3.65332 - In P

(5/2)in T - 14.2341 - In P




TABLE II.- THERMODYNAMIC

PROPERTIES OF EQUILIBRIUM HYDROGEN

p = 0.0001L atm
T, 7H 78 iy a o
ox z AT = —ﬁﬁ ¥ e log-j; Ny, Ny My +
300 |1.000 |3.8L4 24,92 3.500 | 1.400| 1.048 |.4.0LOT7 |1.0000 0.0000 0.0000
600 |1.00C | 7.689 27.35 3.503 | 1.399| 1.482 §-4.3417 |{1.0000 JW70k-14 0000
1,000 [1.000 |1.285+; 29.15 3.572| 1.389 | 1.906 |-4.5636 |1.0000 .2300 -8 .0000
1,200 |1.000 | .1550+2 | 29.81 3.654 | 1.377] 2.079 | -4.6428 |1.0000 .2001-4 .0000
1,400 |1.000 | .182Lk+2 | 30.39 3.912 ) 1.348 | 2,221 |-4.7098 | .9995 .4938-3 .0000
1,600 |1.003 | .2150+2 | 30.98 5.405| 1.254| 2.292 |-L.7689 | .9945 .5517-2 .0000
1,800 [1.018 | .27h2+2 | 3L.92 | 12.27 | 1.146( 2.335 |-4.8267 L9641 .3586-1 .1167-16
2,000 11.083 | .4325+z | 34.18 | 34.82 | 1.104| 2.L478 -4.8992 | .8469 L1531 .2205-14
2,200 11.278 | .8535+2 | 39.62 | 84.03 | 1.099| 2.801 |-5.0124 .5655 <4345 .1511-12
2,400 |1.633 | .1603+a3 | 48.51 |104.5 1.107| 3.316 |-5.1569 | .24k .7755 L7011
2,600 |1.293 | .2162+3 | 54.65 | 45.84 | 1.141 3.786 [-5.2557 | .5666-1 .9433 6833-10
2,800 11.973 | .2361+a | 56.68 | 15.04 | 1.245| L.220 -5.3059 | .1354.1 .9864 .6699 -9
3,000 [1.993 | .2437+3 | 57.40 7.488)1.431| L4,721 |-5.3402 | .3685-2 .9963 .4B03-e
3,200 11.998 | .2484+3 | 57.82 5.700 | 1.573 | 5.125 |-5.3693 | .1161-2 .9988 L2698 -7
3,400 11.999 | .2523+3 | 58.14 5.225 | 1.633| 5.387 [-5.3959 | .4167-3 .9996 12426
3,600 |2.000 | .2561+3 | S8.LL 5.082 | 1.654| 5.580 |-5.4209 | .1671-a .9998 A8ho s
3,800 |2.000 | .2598+3 | 58.7L 5.035| 1.661| 5.745 [-5.4h4k | .7356-4 .9999 .1642.s
4,000 |2.000 | .2635+3 | 58.97 5.023 | 1.663| 5.898 |-5.4667 | .3509-4 |1.0000 L4945 5
4,200 |2.000 | .2671+3 | 59.21 5.028 | 1.662] 6.0k1 |-5.4879 | .1793-4 |1.0000 L1345 4
L,400 {2.000 | .2708+3 | 59.45 5.053 [ 1.65T| 6.175 |-5.5081 | .972L-s .9999 .3347-4
4,600 |2.000 | .2746+3 | 59.67 5.107 | 1.647| 6.295 [-5.5274 | .5554-s .9998 7717 -4
4,800 |2.000 | .2783+3 | 59.89 5.210 | 1.629| 6.395 |-5.5459 | .3319-s <9997 L1663 -3
5,000 [2.001 | .2822+3 | 60.11 5.394 [ 1.600| 6.469 [-5.5637 | .2064-5 .9993 .3377-3
5,200 [2.001 | .2863+3 | 60.33 5.706 | 1.558 | 6.510 [-5.5809 | .1329-s5 .9987 .6506 -3
5,400 |2.002 | .2906+3 | 60.55 6.211| 1.502| 6.516 [-5.5975 | .8828.e .9976 .1196-2
5,600 (2.004 | ,295k+3 | 60.79 6.998 [ 1.438 | 6.493 |-5.6137 | .6022-s .9958 .2107-2
5,800 |2.007 | .3009+3 | 61.06 8.183 | 1.37L| 6.456 |-5.6296 | .Looh-e .9928 .3573-2
6,000 |2.012 | .3075+3 | 61.36 9.913 | 1.310| 6.421 |-5.6453 | .2993-e .9883 .5853-2
6,200 |2.019 | .3156+3 | 61.72 | 12.37 | 1.257| 6.%02 -5.6611 | .2165-6 .9814 .9288-2
6,400 |2.029 | .3259+3 | 62.17 | 15.78 | 1.216 6.407 | -5.677L | .1585-e L9711k 14311
6,600 2.0k | .3390+3 | 62.72 | 20.39 | 1.185 6.437 1-5.6936 | .1170-e L9571 21451
6,800 [2.065 | .3561+3 | 63.41 | 26.50 | 1.162]| 6.495 -5.7110 | .8666-7 .937h .3132-1
7,000 (2,093 | .3783+a | 6k.29 | 3h.4k4 | 1.146| 6.578 |-5.7295 | .6L10-7 .9108 L4459,
7,200 [2.132 | .hOT1+a | 65.40 | Lb.Sh | 1,134 | 6.689 |-5.7497 | .4707-7 8761 61961
7,400 [2.183 | JLLhi+s | 66.78 | 57.09 | 1.127| 6.828 -5.7720 | .3410-7 .8320 8Lo2-1
7,600 [2.250 | .4913+3 | 68.50 | 72.27 |1.122| 6.998 -5.7966 | .2420-7 L7776 1112
7,800 |2.335 | .5506+3 | 70.60 | 90.00 | 1.119 7.202 | -5.8240 | .1670-7 L7130 L1435
8,000 12,441 | .6236+3 | 73.13 |109.7 1.118 | 7.442 |-5.8542 | ,1111.7 .6388 .1806
8,200 |2.568 | .71lh+s | 76.09 |129.9 1.1}7( 7.720 [-5.8871 | .7071-8 557k .2213
8,400 [2.717 | .8134+s | 79.Lk | 148.L 1.118{ 8.033 |-5.9220 | .L276-8 L4722 2639
8,600 [2.883 | .9274+3 | 83.11 |161.7 1.120 | 8.374 |-5.9580 | .oLLh.s L3874 .3063
8,800 |3.059 | .1048+s | 86.90 |166.7 1.123 | 8.733 |-5.9936 | .1320-8 .3078 .3461
9,000 {3.233 | .1169+4 | 90.61 |[161.5 1.127| 9.095 |-6.0275 | .6750-8 .2372 3814
9,200 13.395 | .1282+4 | 9L.01 {1L6.8 1.132] 9.L449 |-6.0583 | .3296-9 .1780 L4110
9,400 [3.537 | .1382+4 | 96.95 {125.9 1.139| 9.786 [-6.0853 | .1554.0 .1309 L4345
9,600 |3.€53 { .1l466+4 | 99.36 |103.1 1.148 | 10.10 [-6.1085 | .7162-10 | .9497-1 4525
9,800 |3.744 | .1534+s4 [101.3 81.64 | 1.16110.41 |-6.1282 | .3267-10 .6834-1 . 4658
10,000 }3.813 | .1587+ |102.7 63.55 | 1.177|10.70 [-6.1449 | .1490-10 | .4906-1 4755
11,000 |3.960 | .1722+4 |106.3 20.79 11.335) 12.28 [-6.2027 | .3573-12 | .9981.2 . 4950
12,000 [3.990 | .1778+4 |107.6 12.37 11.530|13.83 [-6.2438 | .1379-13 | .2467-2 . 4988
13,000 |3.997 | .1820+s4 [108.5 10.62 | 1.62L4{ 14.85 |-6.2793 | .831lk-1s .7376-3 .4996
14,000 {3.999 | .1858+4 |109.3 10.19 | 1.653 | 15.55 |-6.3117 | .7237-18 | .2581-3 .L9g9
15,000 |4.000 | .1895+4 |[110.0 10.07 | 1.66216.15 |-6.3417 | .BLBT-17 | .1028-3 . 4999
16,000 {4.000 | .1931+4 |110.6 10.03 | 1.665 | 16.69 |-6.3698 | .1271-17 | .L551.4 . 5000
17,000 14.000 f .1968+4 |111.2 | 10.01 |1.666 | 17.21 |-6.3961 | .2332-18 | .220L_4 . 5000
18,000 (4,000 { .2005+4 [111.8 10.01 | 1.666 | 17.71 |-6.4209 | .507k-12 | .1150.4 . 5000
19,000 [L4.000 | .2041+4 |112.4 10.00 [ 1.666|18.20 |-6.444) | ,1275-19 64275 . 5000
[gg,ooo 4.000 | .2078+4 {112.9 10.00 | 1.667|18.67 |[-6.4667 | .3627-20 .3798-5 . 5000
NOTE: A group of digits followed by -n indicates that the decimal point should be n places

to the left of the first digit.
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TABLE IT.- THERMODYNAMIC PROPERTIES OF EQUILIBRIUM HYDROGEI - Continued
p = 0.0002 atn

T, ZH 78 ZCp a ,
ox Z Rl xr = 4 ag l°€'§_ Ny, Ny Ny+
o]
300 [1.000 |0.3854+1 ok .23 3.500 | L.400 1.04& |-3.7397 10.1000+1 |0.0000 0.0000
Goo |1.000 | .7689+1 | 26.66 3.503 | 1.399 | 1.482 4,007 | .1000+1 L3327~ 14 , 0000
1,000 {1.000 | .1285+2 28.46 3.572 | 1.389 | 1.906 |-k.2626 |1.0000 .1627-6 .0000
1.200 [1.000 | .1550+2 | 29.12 3.651 1 1.377}| 2.079 ~-4.3418 [1.0000 .1415-4 L0000
1,400 |1.000 [ .1823+2 | 29.69 3,858 | 1.353| 2.226 |-4.4038 .9996 .3492-3 0000
1,600 |1.002 | .2L34+2 30.26 £.938 | 1.276 | 2.311 [-4.5675 | ".9961 .390k-2 0000
1.800 |1.013 | .2635+2 | 31.06 9.81711.166| 2.351 -h,5e3k | L9ThS .2550-1 L6960~ 17
2,000 [1.059 | .384l+2 32.78 | 25.90 | 1.113 0.463 1-L.58684 | .8891 .1109 .1327-14
2,200 |1.200 | .6980+2 | 36.83 ¢h.03 | 1.100| 2.721 |-b4.6842 L6664 3336 .§361-13
2,h00 {1.501 | .1335+8 4k, 38 1103.4 1.106| 3.175 |-4.8191 | .3325 L6675 ,2932-11
5,600 [1.814 | .2002+a | 51.69 66.88 | 1.127| 3.673 |-k.9382 | .1026 .BoTh Jh713-10
2,800 [1.94%9 .2311+3 | 5.8 | 23.58 | 1.191 4,088 |-4.999k | .2639-2 L9736 L706-9
3,000 |1.985 | .2k22+3 55 .89 9.869| 1.339| %.552 -5.0376 | .7316-2 .9927 .3390-8
3,200 {1.995 .2h79+a | 56.39 6.390] 1.5071 5.011 -5.0677 | .2317-z2 -9977 .1907-7
3,400 [1.998 .2522+3 | 56.75 5.448 | 1.604 ) 5.336 -5.0947 | .8328-3 .9992 LBT776-7
3,600 [1.999 | .2560+3 | 57.05 5.162 [ 1.643 ] 5.559 -5.1198 | .334k0-3 -9997 .3kob-6
3,800 [2.000 | .2598+3 | 57.32 5.066 | 1.657 5.737 -5.1433 | .1k71-3 .9998 .1161-5
L,000 |2.000 | .2635+3 57.58 5,034 | 1.661| 5.895 -5.1656 | .7017-4 .9999 .3496-5
4,200 |2.000 | .2671l+3 57.83 5.028| 1.662| 6.0k2 -5.1868 | .3506-4 .9999 .9508-5
L,%00 |2.000 | .2708+3 58.06 5,041 [ 1.659| 6.179 |-5.2071 .1945-4 9999 .2367-4
4,600 |2.000 | .2Th5+3 58.29 5.0781 1.6521 6.305 -5.2264 | L1111-4 .9999 5L57-4
L ,800 |2.000 | .2783+a | 5B.50 5.150{ 1.639| 6.416 -5.24kg | .6640-5 .5998 JA176-3
5,000 |2.000 [ .2821+s 58.72 5.279 | 1.618] 6.505 -5.2627 | .%130-5 .9995 .2386-3
5,200 [2.001 | .2860+3 58.93 5.500 | 1.585| 6.567 -5.2798 | .2661-s L9991 L601-3
5,400 |2.002 | .2902+3 59,1k 5.857| 1.580| 6.597 -5.2964 | .1768-5 .9983 ,8458-3
5,60C {2,003 | .2946+3 59.36 5.413| 1.4841 6.596 [-5.3124 | .1207-5 .9970 .1491-2
5,800 {2.005 | .2996+8 59.60 7.251| 1.ke2| 6.573 |-5.3261 .8hk3-8 .9949 .2529-2
6,000 {2.008 | .3054+8 59.87 8.47h| 1.360| 6.54%0 -5.3436 | .6027-8 .9917 Lake-2
6,200 |2.013 ] .3122+4a | 60.17 | 10.21 1.303] 6.513 |-5.3589 | .4377-8 .9868 .6585-2
6,400 |2.020 | .3205+3 £0.53 | 1le.62 | 1.255| 6.501 -5.37h2 | .3224-6 L9797 .1016-1
6,600 [2.031 | .3309+3 60.97 | 15.89 | L.e17| 6.511 -5.3898 | .2Lkol-& L9695 .1526-1
6,800 |2.046 | .3kko+s | €1.50 | 20.22 1.188| 6.s45 |-5.4059 | .1800-6 .9553 .2235-1
7,000 |2.066 | .3608+3 62.17 | 25.85 | 1.166| 6.603 -5.4228 | .1354-6 L9361 .3196-1
7,200 |2.093 | .3822+s 62.99 § 33.05 | 1.151 6.686 |-5.4408 | .1017-6 .9107 AhET-1
7,400 2.130 [ .k096+s €h.o2 | bp.07 | 1.139| 6.793 |-5.4602 | .7595-7 L8779 .6103-1
7,600 |2.178 | .LLh3+3 65.28 | 53.13 | 1.132 6.925 |-5.4814 | .5606-7 .8369 .8156-1
7,800 |2.239 | .4880+3 66.83 | 66.38 | 1.127| 7.086 -5.50L47 | JLO6T-7 . 7868 1066
8,000 |2.315 | .5ke1+a | 68.70 81.78 | 1.124| T7.278 [-5.5303 .2881-7 L7275 L1362
8,200 j2.4k10 | .6082+3 | 70.93 98.93 | 1.122| 7.502 -5.558L | .1980-7 6596 L1702
8,400 |2.524 | .6872+3 | 73.33 116.9 1.122] T7.760 |-5.5890 | .1311-7 5847 2077
8,600 |2.657 | .7792+3 76.48 | 134.1 1.122| 8.051 |-5.6215 | .8317-e .5053 .2kT73
8,800 |2.807 | .BB2B+s | T9.7T3 148.1 1.123| 8.370 [-5.6553 | .5030-8 Jhakg 2876
9,000 |2.969 | .9946+3 83.16 | 156.2 1.126| 8.709 |-5.689% | .289k-e L3473 .3263
9,200 |3.134 | .1110++ 86.62 [ 156.4 1.129] 9.059 |-5.7225 .1586-8 L2762 .3619
9,400 | 3.29k | .122o+4 89.91 | 148.2 1.133| 9.k08 |-5.7535 | .83l1-e .21k .3929
9,600 | 3.4k0 | .1325+4 92.88 {132.9 1.139] 9.745 |-5.7815 | .k199-° L1626 L4187
5,800 [3.567 | .1415+4 95.42 | 113.7 1.1h61 10.07 |-5.8060 | .2066-9 1215 4392
10,000 [3.670 | .1491+s | 97.52 93.64k | 1.156| 10.37 -5.8273 | .1000-2 .8987-1 L4551
11,000 |3.923 | .1696+4 | 102.9 30.36 | 1.261| 11.85 -5.8976 | .o7kg-111 .1956-1 koo
12,000 | 3.980 | .1772+4 10k.7 14.67 | 1.452] 13.4k | -5.9%17 | .1092-22 .4910-2 4975
13,000 | 3.99% | .1818+4 | 105.7 11.24 | 1.588| 14.67 |-5.9779 .6632-14 | .1473-2 L4993
14,000 | 3.998 | .1857+a | 106.5 10.38 | 1.640| 15.49 |-6.0105 .5783-15 | .5160-3 L4997
15,000 | 3.999 | .189k+s | 107.2 10.14 | 1.657| 16.12 |-6.0406 | .6787-18 | .2055-3 4999
16,000 | 4.000 | .1931+4 {107.9 10.05 | 1.663| 16.68 |-6.0687| .1017-16 .9102-4 L4999
17,000 | 4.000 | .1968+4 108.5 10.02 | 1.665| 17.21 |-6.0951| .1866-17 LLoB-4 .5000
18,000 | 4.000 | .2005+¢ | 109.0 10.01 | 1.666| 17.71 |-6.1199 | .4059-18 .2304-4 .5000
19,000 | 4.000 | .2041+a 109.6 10.01 | 1.666| 18.20 |-6.143L ] .1020-18 .1285-4 .5000
20,000 | 4.000 | .2078+4 | 110.1 10.00 | 1.666| 18.67 |-6.1657 | .2902-19 .7596-5 .5000




TABLE TIT.- THERMODYNAMIC PROPERTIES OF EQUILIBRIUM HYDROGE - Cortinued
p = 0.0004 atm

zs ZCp a
EI’( Z RAT% '—R— T Y ;; log _DQ; NH > NH NH+
300 |1.000 ] 0.38hk+1 | 23.54 3.500| 1.k00| 1.048 |-3.4387 {0.1000+1 .0000 0.0000
£00 | 1.000 | .7689+1 | 25.96 3.503}1 1.399| 1.482 {-3.7397 | .1000+1 .2352-14f .0000
1,000 [1.000 [ .128s+2| 27.76 3.572| 1.389| 1.906 |-3.9615 | 1.0000 .1150-8 .000C
1,200 | 1.000 | .1550+2 | 28.Lk2 3.6491 1.378| 2.079 [-L4.0407 | 1.0000 .1001- 4 .0000
1,400 | 1.000 | .1822+2( 29.00 3.820| 1.357( 2.229 |-%.2077| .9997 .2469- 3 .0000
1,600 {1.001 | .2123+2] 29.54 L.608| 1.294| 2.328 [-4.1663 [ .9972 27622 .0000
1,800 | 1.009 .2560+2 | 30.24 8.082] 1.188] 2.371 (-4.2208 .9819 .1810-1 Jaha-ay
2,000 | 1.0k 3497+2 | 32.58 | 19.51 | 1.124) 2.4s9 |-4.2802 | .9z202 .7979-1 .T95¢4- 15
2,200 | 1.243 | .5831+2 | 34.60| 47.76 | 1.106] 2.66k |-4.3620 | .7ho8 .2502 .5733-13
2,%00 [1.379 | .1089+s| 40.58| 89.87 | 1.107| 3.045 |-L.4812 | .4506 549k L1881-11
2,600 | 1.70% 1 .1779+a | 48,13 84.96 | 1.120| 3.542 [-4.6079 | .1738 8262 .3197- 10
2,800 [1.90k | .ee2l+s | 52.62| 37.20 | 1.158] 3.972 | -L4.6884 | .s023-1 .9kg8 .3287-9
3,000 | 1.972 | .239%+3 | sh.26| 14.33 | 1.260| 4.390 |-L4.7335 | .1llkko-1 .9856 .2389-8
3,200 | 1.991 | .2L70+3 | 5k.93 T.th2| 1.h22| 4.857 | -4,7657 | .L613-2 .9954 L1347
3,400 [1.997 | .2518+3| 55.33 5.891( 1.555| 5.249 | -4.7933 | .1663-2 .9983 L6205-7
3,600 [1.999 | .2559+3 | 55.65 5.322| 1.621| 5.521 |-4.8186 | .6676-3 .9993 .2k20-6
3,800 [1.999 | .2597+3| 55.93 5.1301 1.648| 5.721 [-L4.8422 | .o0k1-a L9997 LB210-8
4,000 [ 2.000 | .2634k+3| 56.19 5.060| 1.658| 5.888 | -4.8646 | .1h403-3 .9998 ehre-s
4,000 [ 2.000 | .2671+a| S56.4b 5.037( 1L.661| 6.0k0 |-4.8858 | .7171-4 .9999 L6{23-5
L,Loo [ 2.000 | .2708+3| 56.67 5.037| 1.660| 6.181 | -4.9060 | .3890-4 .9999 L167h-4
4,600 | 2.000 | .2T45+3| 56.90 5.059( 1.656] 6.312 | -L4.9253 | .2222-4 .9999 .3858-4
4,800 | 2.000| .2782+3| 57.12 5.108| 1.6k7| 6.430 | -4.9438 | .13p8-4 .9998 L8316~ 4
5,000 | 2.000 | .2820+3| 57.33 5.199( 1.631] 6.532 | -4.9616 .8p6e-s .9996 L1689-3
5,200 | 2.001 | .2858+3 ] 57.53 5.354| 1.607( 6.611 [-4.9787| .5324-s .9993 .3254-3
5,400 | 2.001 | .2899+3| S57.7h4 5.606| 1.571| 6.663 |-4%.9952 | .35k0-5 .9988 .5982-3
5,600 | 2.002 | .2941+a3 | 57.95 5.999] 1.525| 6.685 [-5.0112 | .2kig-s .9979 L1054-2
5,800 | 2.00k | .2987+a| 58.17 6.592| 1.4b70| 6.681 |-5.0068 | .1694-s L9964 .1790-2
6,000 | 2.006 | .3038+3 | 38.41 74571 1.411] 6.659 | -5.0420| .1211-s .99k41 .2935-2
6,200 [ 2.009 | .3097+a| 58.67 8.686| 1.353| 6.632|-5.0570| .8823-6 .9907 Jhe6s-2
6,400 [ 2.014 | .3166+a] 58.97| 10.39 | 1.301| 6.611|-5.0719| .6527-8 .9856 .7207-2
6,600 [ 2.022 | .3251+3| 59.32 | 12.70 | 1.256| 6.605 |-5.0868| .L890-6 .9783 .1084-1
6,800 [ 2.032 | .335h+3| 59.751 15.76 | 1.220| 6.619 |-5.1020| .3698-6 .9682 .1591-1
7,000 | 2,07 | .348hsa| 60.26| 19.76 | 1.193| 6.655 | -5.1177| .2815-e L9544 .2082-1
7,200 | 2.066 | .36Lké+a| 60.88 1 2Lk.87 | 1.172| 6.713|-5.13%0| .21k9-e .9360 .3202-1
7,400 | 2.092 | .3851+a| 61.65| 31.29 | 1.156| 6.793 |-5.1513 | .1639-s .9120 .k398-1
7,600 | 2.126 | .4108+3| 62.59| 39.23 | 1.145] 6.895|-5.1699 | .1okk-6 .8816 .5919-1
7,800 [2.169 | .LL30+3| 63.73| ¥8.87 | 1.137| 7.021{-5.1900| .9357-7 .8439 .7807-1
8,000 | 2.22k JA4828+3 1 65.10| 60.31 | 1.132) 7.172 | -5.2119 .6936-7 L7982 .1009
8,200 | 2.293 1 .5317+3| 66.75| 73.56 | 1.129] 7.350[-5.2358| .50kz-7 LThi3 .1278
8,400 | 2.377| .5909+3| 68.70| 88.36 | 1.127| 7.558 |-5.2619| .3575-7 .6827 .1587
8,600 | 2.47 661k+3 | T70.96 | 10k.1 1.126( 7.796 | -5.2901 .2hsg-7 L6143 .1928
8,800 | 2.596 | .Th3k+s| 73.54]119.8 1.126] 8.063|-5.3203| .1632-7 L5411 .2295
9,000 | 2.729 | .8364%+a| 76.39 ] 133.7 1.127| 8.359]|-5.3518{ .104k0-7 4656 2672
9,200 [ 2.876 1 .9383+3| T79.45( 143.9 1.129| 8.677(-5.3841| .6357-8 .3910 .30h45
9,400 | 3.029 | .1046+a | B2.60 | 148.3 1.132} 9.010 | -5.4160| .3720-8 . 3204 .3398
9,600 | 3.184 | .1154+4 | 85.71 [ 145.9 1.135| 9.348 | -5.4467 | .2089-8 .256k4 .3718
9,800 | 3.330| .1258+4 | 88.64 | 136.7 1.140| 9.682 | -5.4753| .1131-= .2010 .3995
10,000 | 3.463 | .1353+4 | 91.26 | 122.3 1.146| 10.01 |-5.5010( .5947-9 .1550 o5
11,000 | 3.855 | .1650+4 | 99.05 | 46.50 l.211| 11.46 [-5.5889( .20k1-10] .3772-1 811
12,000 { 3.961 | .1759+4 | 101.7 | 19.07 1.365] 12.97 [-5.6386| .8569-12| .9726-2 L4951
13,000 | 3.988 | .181k4+4 [ 102.9 | 12.46 1.530{ 14.38 |-5.6763| .5275-13| .2937-2 4985
14,000 | 3.996 | .1855+4 | 103.7 | 10.77 1.616| 15.37 |-5.7093] .k617-14| .1031-= k995
15,000 | 3.998 | .180k4+4 { 10k.4 | 10.27 1.648] 16.07 |-~5.7395| .s5kes-15| .L108-3 4998
16,000 | 3.999 | .1931+4 | 105.1 | 10.11 1.659| 16.66 |-5.7676| .8131-18| .1820-3 .4999
17,000 | L.000 | .1968+44}105.7 | 10.05 1.663| 17.20 |[-5.7940| .1492-18| .8816-4 -5000
18,000 | 4.000| .2005+4 | 106.3 | 10.02 1.665| 17.71 | -5.8189] .324k7-17] .4607-4 .5000
19,000 | 4.000| .2041+4 | 106.8 | 10.01 1.666| 18.19 |-5.8k23| .B161-18| .2571-4 .5000
20,000 | 4.000 | .2078+4]107.3 | 10.01 1.666] 18.67 |-5.8646[ .2321-18| .1519-4 .5000
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TARLE II.- THERMODYNAMIC PROPERTIES OF BEQUILIBRIUM HYDROGEN - Continued
p = 0.0006 atm

T, ZH 73 ZC a
ox Z ﬁ,i,; R —R—P Y EZ) log I% Ny = Ny N+
300 11.000 [0.384%+1 | 23.13 3.500 | 1.400 | 1.0L8 |-3.2626 10.1000+1 0.0000 0.0000
600 [1.000 | .7689+1 | 25.56 3.503 | 1.399| 1.482 |-3.5635 | 1000+ .1921-14 .00Q0
1,000 |1.000 | .1285+2 | 27.36 3.572 1 1.389| 1.906 [-3.785% |1.0000 .9391-7 .0000
1,200 [1.000 | .1550+2 | 28.02 3.64811.378| 2.079 |-3.8646 |1.0000 .8170-5 L0000
1,400 |1.000 | .1821+2 | 28.59 3.803] 1.359| 2.230 [-3.9316 | .9998 .2016-3 .0000
1,600 {1.001 | .21i8+2 | 29.13 L4621 1.303] 2.336 {-3.9901 | .9977 .2256-2 .0000
1,800 |1.007 .2506+2 | 29.78 7.313| 1.202} 2.384% |-L.0Lk39 .9852 .1480-1 .3062-17
2,000 [1.03% [ .33%5+2 | 30.95 16.67 | 1.132| 2.k60 j-4.1010 | .9343 .6565-1 .589k4-15
2,200 [1.117 .5311+2 | 33.49 | %0.10 | 1.109 2.639 |-4.1760 | .T903 .2097 L4o85-13
2,400 [1.317 | .9645+2 | 38.62 79.45 | 1.108| 2.978 [-k.2852 L5187 L4813 L1438-11
2,600 |1.629 Q62813 | 45.86 ] 90.54 | 1.117| 3.458 -k Le3 | L2278 L7722 .252l-10
2,800 |1.866 | .21k3+s | 51.10 | 47.37 1.1461 3.904 [-k.5035 | .7193-1 .9281 .2653-9
3,000 {1.958 | .236T+a | 53.22 | 18.43 1.eok| L.30k j-L.ssbk ) .2133-2 L9787 .1943-8
3,200 11.986 | .2460+3 | S54.05 9.057| 1.369| 4.755 -L.5386 | .6887-2 L9931 .1098-7
3,400 |1.995 | .2515+s | 54.50 £.329 | 1.515| 5.178 |-Lk.6169 | .2L90-2 L9975 .5064-7
3,600 |1.998 | .255T+a | 54.83 5.482] 1.601| 5.485 |-%.6k23 | .1001-2 .9990 .1976-6
3,800 [1.999 | .2596+a | 55.12 5.1931 1.639| 5.704 |-L.6661 J4h10-3 .9996 .6703-8
L,000 |2.000 | .2634+s | 55.38 5.087 | 1.654) 5.881 -4 688L | .210k-3 .9998 .2019-5
L,20C {2.000 | .267l+a | 55.63 5.0481 1.659| 6.037 |-L.7097 | .1076-3 -9999 .5489-5
L koo |2.000 | 270843 | 55.86 5.039 | 1.660( 6.180 |-4.7299 .583k-4 .9999 .1367-4
k,600 |2.000 | .2745+s | 56.09 5.053| 1.657) 6.314 |-L.7ko2 | .3333-4 .9999 .3150-4
4,800 [2.000 | .2782+s | 56.30 5.091| 1.650| 6.436 |-4.7677 | .1992-¢ .9998 L6790-4
5,000 |2.000 | .2819+3 | 56.51 5.16L4 | 1.637| 6.543 |-4%.7855 | .1239-4 L9997 .1379-3
5,200 |2.000 | .2858+43 | 56.72 5.290 | 1.617| 6.631 {-4.8026 .7988-5 .9995 .2657-3
5,400 | 2.001 | .289T+e | 56.92 5.495] 1.586| £€.695 |-4.8191 | .531e-s .9990 .4+885-3
5,600 | 2.002 | .2938+ | 57.13 5.816 | 1.546[ 6.730 |-4.€350 .3631-5 .9983 .8612-3
5,800 [2.003 | .2983+3 57.34 6.300| 1.496| 6.739 |-L4.5505 .25kk-5 L9971 Jkée-2
,000 |2.005 | .303l+s | 57.56 7.006 | 1.4ko| 6.726 | -k.8657 .1821-5 .9952 .2398-2
6,200 |2.008 | .3086+s | 57.81 8.0101 1.383| 6.703 |-4.68605 | .1328-s .992k .3813-2
6,400 |2.012 | .3150+ | 58.08 g.ho1l 1.329 | 6.680 |-k.8952 .98L3-8 .9882 .5892-2
6,600 |2.018 | .32254e s8.ko | 11.29 | 1.282| 6.668 -4.9099 | .739k-s .9823 ,8870-2
6,800 [2.006 | .3316+ | 58.77 | 13.79 | 1 ool 6.673 |-4.92L7 .5613-8 L9739 .1303-1
7,000 |2.038 | .34294s | 59.22| 17.05 1.211| 6.697 |-4.9396 | .h295-e 9626 .1871-1
7,200 12.05% | .35684s | 59.75 | 2L.23 1.187 6.7k2 |-b4.9554 [ .3303-s Lok .2630-1
7,500 |2.075 | .3Th24e | 60.40 26.49 | 1.169| 6.807 |[-4.9717| .2543-8 L9276 ,3622-1
7,600 |2.103 | 39594 | 61.19 | 33.01 | 1.155 6£.894 | -4,9891 | .1955-8& .9022 .4889-1
7,800 12.138 | .he294e | 62.15 Lo.95 | 1.145| 7.003 |-5.0076 .1h4gk-6 .8705 L6LTh-1
8,000 [2.184% | .h58634s | 63.30 50.45 | 1.139| 7.13k |-5.0277 | .1130-8 .8318 L8kie-a
8,200 |2.2k0 | .k9724a | 64.68 61.58 | 1.134| 7.289 [-5.0L96 .8hph-7 .7855 .1072
8,400 |2.310 | 5468+ | 66.32 7h.29 | 1.131| 7.470 [-5.0733| .6161-7 L7317 L1341
8,600 |2.394 | .60634 | 68.23 88.29 | 1.129| 7.680 |-5.0991 | .k399-7 L6709 L1645
8,800 [2.49k | .676348 70.42 | 103.0 1.129| 7.917 |-5.1268 | .3050-7 L6041 .1980
9,000 | 2.609 L7571+ | 72.90 |117.4 1.129| 8.183 |-5.1562 | .c0ké-7 .5331 .2334
9,200 |2.739 | .B478+a 75.63 | 130.1 1.130| 8.475 |-5.1868 ] .13e2-7 460k 2698
9,400 |2.880 | Q46T+ | T78.53 1139.2 1.132| 8.787 |-5.2180 | .B215-e .3887 .3056
9,600 [3.028 | .1050+ | 81.51 143.2 1.13%] 9.113 |-5.2489 [ .k905-8 .3209 .3396
9,800 | 3.176 | .1155+ | Bh.45 141.1 1.138| 9.uLk |-5.2786 | .2820-8 .2592 L3704
10,000 | 3.318 | .1256+4 | 87.231132.9 1.1bk2| 9.772 |-5.3064 | .1568-8 .2055 .3973
11,000 | 3.793 | .1608+ | 96.L6 5944 | 1,191 11.25 |-5.4058 L6h17-10 | .5461-1 L4727
12,000 | 3.943 | 174644 | 99.77| 23.22 1.318] 12.69 |-5.4605| .2837-11 L14b5-1 L4928
13,000 | 3.982 [ .1809+44 |101.2 13.65 | 1.487} 14,16 |-5.4995 | .1770-22 .k393-2 4978
14,000 | 3.99% [ .185h4 | 102.1 11.15 | 1.595| 15.26 |-5.5330| .1555-12 L1545-2 k992
15,000 | 3.997 | .1893+ |102.8 10.41 | 1.639| 16.03 |-5.5633 | .1829-14 .6160-3 .LogT
16,000 | 3.999 | .1931+ | 103.5 10.16 | 1.656} 16.64 {-5.5915| .27h3-15| .2730-3 4999
17,000 | 3.999 .1968+4 | 104.1 10.07 | 1.662] 17.19 |-5.6179 .5035-16 .1322-3 L4999
18,000 | 4.000 | .2005+ |10L.6 10.03 | 1.664| 17.70 |-5.6428 | .1096-16 .6910-4 5000
19,000 | 4.000 | .20%1+4 | 105.2 10.02 | 1.666] 18.19 |-5.6662| .273k-17 | .3856-4 .5000
20,000 | 4.000 | .2078+4 | 105.7 10.01 | 1.666| 18.67 |-5.6885] .7834k-18 | .2279-4 .5000




TABLE

IT.- THERMODYNAMIC PROPERTIES OF EQUILIBRIUM HYDROGEN - Continued
p = 0.0008 atm

T, YA z8 2% & £
oK z RT, R R Y P log o Ny, Ny N+
300 |1.000 | 0.384k4+1 | 22,84 3.500 ) 1.400( 1.048 |-3.1376 |0.1000+1 |{0.0000 0.0000
600 [1.000 | .T7689+1 | 25.27 3.50311.399 | 1.482 |-3.4387 | .1000+1 .1663-14 .0000
1,000 {1.000 | .1285+=2 { 27.07 3.572( 1.389 | 1.906 |-3.6605 [1.0000 .8133-7 0000
1,200 [1.000 | .1550+=2 | 27.73 3.6L8 | 1.378| 2.079 [-3.7397 |1.0000 .T075-5 .0000
1,400 [1.000 .1821+2 | 28.30 3.793 [ 1.360( 2.231 |-3.8067 | .9998 .1Tk6-3 .0000
1,600 [1.001 | .2115+2 | 28.8k k.375] 1.309| 2.341 |-3.8651 .9980 .195k-2 .0000
1,800 |1.006 | .2506+2 | 29.46 6.855] 1.212( 2.393 |-3.9186 .9871 .1283-1 2h6g-17
2,000 11.029 | .3254+2 | 30.53 | 14%.97 | 1.138| 2.463 -3.9741 | .942g .5711-1 L7é1-1s
2,200 |11.102 | .5000+2 | 32.79 ! 35.43 | 1.112| 2.626 -L.okso | L8155 L1845 .3481-13
2,400 |1.278 | .8860+2 | 37.35 | 71.89 | 1.108 2.936 |-k.1k72 | .5650 L4350 .1184-21
2,600 [1.574 [ .1516+3 | Lb,23 91.56 | 1.117| 3.397 |-k.272k | .2708 L7292 .212k-10
2,800 |1.632 | .207h+a | 49.80 | 55.00 | 1.1k0 3.853 |-4.3705 | .918k-1 .9082 .2272-9
3,000 11.945 | .23b1+a | 52.b2 | 22.19 | 1.c0k| k.oLB -boho6s | L2805-1 <9719 1677-8
3,200 (1.982 [ .2Lsl+a | 53.40 | 10.3% | 1.332| L.682 -k ke27 | .91ke-2 .9909 .9500-8
3,400 {1.993 .2511+3 | 53.90 6.764 | 1.183| 5.118 -4, 4916 .3315-2 L9967 L438h7
3,600 11.997 | .2556+8 | s5k.25 5.6411 1.5831 5.452 1-4.5173 | .1333-2 .9987 .1711-8
3,800 [1.999 | .2596+3 | 54,5k 5.257| 1.630| 5.689 |-L.5411 | .5878-3 L9994 .580k-s
4,000 [1.999 | .263k+s | 54.80 5.1k | 1.650| 5.87h |-4.5635 | .2806-a .9997 L17h8-5
4,200 {2.000 | .26T1+3 | 55.05 5.0591 1.658| 6.034 [-4.5847 | .143k4-a .9998 L4754-5
L,400 |2.000 | .2708+3 | 55.29 5.043] 1.660| 6.180 |-4.6050 T779-4 .9999 .1183-4
L,600 [2.000 | .2745+43 | 55.51 5.051 | 1.658| 6.315 |-L.62k3 | L 44hl-4 .9999 .2728-4
4,800 [2.000 | .2782+a | 55.73 5.0811 1.652| 6.440 |-k4,6408 .2656-4 .9999 .5880-4
5,000 [2.000 | .2819+a | 55.94 5.1431 1,641 6.551 |-k.6606 .1653-4 .9997 .1194-3
5,200 |2.000 | .2857+3 | 56.1k 5.252| 1.623| 6,64k |-4.6776 | .1065-4 .9995 .2301-3
5,400 [2.001 | .2896+a3 | 56.34 5.430| 1.596] &.714 |-4.6941 | .708k-s .9991 b231-3
5,600 [2.001 | .2937+a | 56.54 5.707] 1.559 | 6.759 |-4.7200 | .4844-s .9985 .7459-3
5,800 |2.002 | .2980+a | 56.75 6.126| 1.513| 6.776 |-k.7255 .3394-5 L9975 .1266-2
6,000 |2.004 | .3027+s | 56.97 6.738| 1.b60| 6.772 |-4.7h06 .2k31-5 .9958 .2077-2
6,200 | 2.007 .3080+3 | 57.20 7.607[ 1.404] 6.753 |-L.7554 A77h-s L9934 .330k-2
6,400 | 2.010 | .3139+3 | 57.46 8.8127 1.350| 6.731 |-%.7699 .1317-5 .9898 .5107-2
6,600 |2.015 | .3210+3 | 57.76 | 10.l4k 1.301| 6.716 |-L.78kk | .9906-s .9846 .T691-2
6,800 |2.023 | .329%+3 | 58.10 | 12.61 | 1.260 6.714 {-4.7990 | .7538-e 97Tk .1131-1
7,000 |2.033 | .3396+3 | 58.50 | 15.44 | 1.206 6.731 [-4.8138 | .5786- L9675 .1625-1
7,200 [2.047 | .3522+a | 58.99 | 19.06 1.199| 6.767 |-4.8289 | .Lug8-e .9543 .2286-1
7,400 |2.065 | .3677+3 | %9.57 | 23.62 1.179| 6.82h }-L4.84k7 | .3L60-6 .9369 .3152-1
7,600 [2.089 | .3870+3| 60.27 | 29.28 1.163| 6.900 [-k.8613 | .2679-e L9147 Lo63-n
7,800 |2.120 | .4109+a| 61.12 36.19 | 1.152| 6.997 | -4.8789 .2067-6 .8868 .5659-1
8,000 [2.159 | .Lhok+s | 62.1k | BL.U8 | 1.1kk 7.115 [-4.8979 | .1582-s .8525 .7375-1
8,200 [2.208 | .4764+3 | 63.35 | sk.o6 1.138] 7.256 |-L.9184k | .1198-s 811 .9438-1
8,400 (2.269 | .5202+3 | 64.79 65.54 | 1.134| 7.421 |-k4.9406 .8927-7 . 7628 .1186
8,600 |2.343 | .5727+a | 66.48 78.19 | 1.132| T.611 |-4.9647 .6519-7 L7073 L1463
8,800 [2.431 | .6349+a3 | 68.43 | 91.8L 1.131) 7.829 |-4.9907 | .46U5-7 .6ls55 1772
9,000 | 2.534 | .7073+a | T0.65 | 105.8 1.130( 8.074 |-5.0185| .3e15-7 .5787 .2106
9,200 | 2.651 | .7897+a | 73.13 | 119.1 1.131| 8.345 |-5.0477 | .2153-7 .5088 .2ks6
9,400 [ 2.782 1 .8811+a | 75.81 | 130. 1.132| 8.639 (-5.0779 | .1391-7 k380 .2810
9,600 [2.921 | .9794%+a | 78.63 137.5 1.135| 8.951 |-5.1084 | .8657-s .3691 L3154
9,800 |3.066 | .1081+4 | 81.50 | 139.7 1.137] 9.274 [-5.1383 | .5192- .30k6 L3h77
10,000 [ 3.209 | .1183+4 | 8L.30|136.2 1.1%1| 9.601 [-5.1660 | .3008-s .2h6h .3768
11,000 13.737 | .1570+4 | 9k.kh | 69.91 | 1.181| 11.10 -5.274 | 1koog .T040-1 .LeL8
12,000 [ 3.925 [ .173k+s | 98.35| 27.14% | 1.288 12.51 [-5.3335] .6599-11 ( .1909-1 .Loos
13,000 | 3.977 | .1805+4 [ 99.93 | 14.83 | 1.453 13.98 |-5.37h0 | .L1T1-22 | .5B41-2 LboT1
14,000 | 3.992 | .1852+4 {100.9 11.52 | 1.575( 15.16 |-5.4078 | .3679-1s .2058-2 4990
15,000 | 3.997 | .1893+4 | 101. 10.54 | 1.631] 15.98 |-5.4383 .4333-14 .8210-3 .h99g
16,000 | 3.998 | .1930+4 | 102.3 10.22 | 1.652) 16.62 |-5.4665| .6500-15 .3639-3 L4998
17,000 | 3.999 | .1968+4 | 102.9 10.09 | 1.660( 17.18 [-5.4929 | .1193-1s .1763-3 4999
18,000 [ 4.000 | .2004+4 | 103.5 10.0k | 1.66%| 17.70 |[-5.5178 .2597-18 | .9213-4¢ L4999
19,000 [ 4.000 | .o041+4 | 20k.0 10.02 | 1.665] 18.19 |-5.5413( .6528-17 | .5141-e . 5000
20,000 | 4.000| .2078+4 | 10k.6 10.01 | 1.666] 18.67 |-5.5636| .1857-17 .3038-4 5000
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TABLE II.- THERMODYNAMIC PROPERTIES OF FQUILIBRIUM ITYDROGEI! - Continued
p = 0.0010 atm
7c
T‘ _Zli Z_S_ _E _a__ _ﬁ_ \t Ty
o 4 RT, R R Y 2o log co NH, Ny Hp+
300 [1.000 .38hher | 2.0z 3.500 | 1.k00 | 1.048 -3.0Lko7 .1000+1 |0.0000 0.0000
500 11.000 | .7689+1 | 25.05 3.503 | 1.399 | 1.k82 -3.3418 | .1000+1 1488-14 | .0000
1,000 |1.000 | .12B5+2 26.35 3.572 | 1.389 1.906 |-3.5636 [1.0000 12747 .0000
1,200 |1.000 J1550+2 | £T7.51 3.647 1.378 | 2.079 |-3.6k28 |1.0000 .6328-5 .0000
1,400 [1.000 | .1821+2 28.08 3.786 [ 1.360 | 2.232 -3.7003 | 9998 .1562-3 0000
1,600 |1.001 | .2l13+2 28.61 L.316 | 1.313 5.3k5 |-3.7681 | 9982 L174E-2 ,0000
1,800 |1.006 2hg3+2 | 29022 §.542 | 1.219 2.koo |-3.8014 | 9885 L1148-1 .2089-17
©,000 |1.026 .3191+2 | 30.22 | 13.81 1.143 | 2.465 [-3.8759 | .9L88 .512b-1 .4033-15
2,200 |1.091 L7862 | 32.28 | 32.20 1.1 | 2.617 {-3.9438 | .8332 L1665 .2960-13
2,400 |1.251 B8307+2 | 36.4L | 66,16 | 1109 2.906 |-4.0409 .5993 .Lo07 ,1016-11
2,600 |1.531 | .1430+8 42.97 | 90.71 1.116 | 3.350 |-k.1635 | .3063 L6936 .1853-10
2,800 |1.801 | .2012+3 48.86 | 81.00 |1.137] 3.812 -4 266k | L1102 .8898 .2012-9
3,000 |1.933 231643 | 51.76 | 25.66 |1-191 L.207 |-4.3270 | .3460-1 L9654 .1495-8
3,200 |1.977 | -2bkb2+s 52,86 | 11.58 |1.306 L.627 |-4.3649 | .11368-1 L9886 84885
3,400 |1.992 250848 | 53.h3 T.194 | 1.455 1 5.067 -4,3943 | .L4136-2 L9959 .3919-7
3,600 |1.99T7 | -2595+8 | 53.7Y 5.800 | L.566 | 5.kel SLhlbpoz | L1666-2 L9983 .1530-8
3,600 |1.998 | .2595+3 | sk.og | 2320 1.622 | 5.674 |-k | L73k6-3 .9993 .5191-e
4,000 {1-999 L0633+3 | 54.36 5,141 | 1.646 | 5.867 L4665 | .3507-83 .9996 .1563-5
4,200 [2.000 .2671+s | 54.60 5.071 |1.656 | 6.030 -4, 4878 | .1792-2 9998 Lese-s
4,400 |2.000 .2708+3 | s5k.84 5.048 [1.659 | 6.178 -L,5080 | .9723-4 .9999 .1058-4
4,600 [2.000 .27ks+8 | 55.06 5.050 | 1.658 | £.310 “hsph | .5555-4 L9999 .2hko-4
4,800 |2.000 273248 | 55,28 5.075 | 1.653 | 6.4h2 -L.shsg | .3321-4 .9999 .5259-4
5,000 |2.000 281948 | 55.49 5,130 | 1.643 | 6.555 - L9636 | .2066-4 .9995 .1066-3
5,200 |2.000 .285T7+8 | 55.49 5,206 | 1.627 | 6.652 -L.5607 | .133e-4 9956 .2058-3
5,400 [2.001 | .2€96+3 | 55.99 5.385 | 1.603 | 6.728 |-%.5972 .8857-5 .9992 .3784-3
5,600 [2.001 .2936+3 | 56.09 5.633 [1.569 | €.719 -4.6131 | .6057-8 .9987 L6672-3
5,800 [2.002 | -2979+2 562 6.007 | 1.525 | 6.80k |-L.6285 Lobs-s L9977 .1133-2
6,000 (2.00% | .302k+3 | 56.51 6.554 | 1.4k | 6.805 |-4.6436 .3041-5 .9963 .1856-2
6,200 |2.006 | .3075+3 56.73 7.332 |1.k20 | 6.791 -L.6583 | .2221-5 L9941 L2956-2
6,400 |2.009 | .3133+3 56.98 8.510 | 1.366 | 6.770 |-k.0728 | .164g-s 9909 Ls570-2
6,600 (2.01% | .3199+3 57 .26 9.870 | 1.316 | 6.754 hushre | L1eke-s L9662 6863-2
6,800 |2-020 .3278+3 | 57.56 | 11.81 i1.273 €.749 |-k.7016 | .9k63-6 L9797 .1012-1
7,000 [2.029 337hsa | 57.96 | 14.34% [1.238 6.760 |-L.7161 | .7293-8 L9709 L1ks6-1
7,200 |2.0k2 .3ko0+3 | s8.L1 [ 17.58 |1.209 6.790 |-k.7310 | .56LkO-8 .9590 .2050-1
7,500 |2.058 | .3633+3 56.9L | 21.66 | 1.187 &.840 |-h.7463 | L4385-s .943k L2629-1
7,600 [2.080 | .3010+3 |} 59.59 26.73 1 1.170 | 6.909 4752k | L 3blz-e 9234 .3831-1
7,800 [2.107 | .hO2T+3 | €0.36 | 32.92 1.158 | 6.997 |-4.779% | .2650-6 .8981 .509L-1
8,000 |e.1kz | .k2g95+3 é1.28 | ho.38 |1.1b9 | 7.1206 -4.7976 | .20k6-8 L8670 LBE52-1
8,200 [2.187 | .hboz+a €2.39 | 49.21 |1.1bk2 7.236 |-%.8172 | .1565-8 .8293 L6535-1
8 400 |2.241 | .5019+3 | £3.89 59.44 [1.137 | 7.389 -%.8382 | .1181-e 7848 .1076
8,600 |2.307 | .5k96+3 | 65.22 7i.0b |1.13k | 7.566 |-Lk.C612 .B8762-7 L7334 .1333
8,800 |2.387 | .6062+s | £67.0C £3.76 |1.133 | 7.769 |-+.8660 .6360-7 L6757 .1622
9,000 12.481 E72k+a | 69.03 | 97.12 | 1.132 7.998 |-4.912k JLhgg-7 L6122k .1938
9,200 |2.589 L748hes | 71,31 |110.3 1.132 | 8.253 |-k.gkos | .3090-7 5452 ook
9,400 |2.710 .8336+8 | 73.82 |122.2 1.133 | 8.532 |-4.9697 | .2053-7 L4760 L2620
9,600 |2.642 .9267+3 | 76.49 1131.4 1.135 | 8.832 |-4.9995 | .1317-7 .LOT73 .2963
9,800 |2.982 [ .1025+4 79,26 |136.4 1.137 | 9.146 [-5.0293 .8156-8 3415 .3293
10,000 |3.123 | .1125+4 82.02 |136.3 1.1h0 | 9.467 |-5.0582 | .u878-s 2807 .3597
11,000 |[3.686 | .1535++ | 92.75 78.45 |1.175 |10.98 |-5.1715 .2604-9 85p2-1 57k
12,000 |3.908 | .l722+¢ | 97.21 30.84% | 1.268 |12.37 -5.23W7 | .1265-10 2364-1 4882
13,000 |3.971 | .1802+4 98.96 | 15.98 | 1.k25)13.83 -5.2765 | .8099-12 7280-2 gk
1k,000 [3.990 .1851+4 | 99.97 | 11.90 | 1.557 15.06 |-5.3107 | .7170-13 2569-2 pietory
15,000 [3.996 .1892+4 1100.7 10.68 [1.623 |15.9% |-5.3413 .84s6- 14 1026-2 L4995
16,000 [3.998 | .1930+4 101.4 10.27 |1.6ko |16.60 |-5.3696 .1269- 14 4548-3 4998
17,000 [3.999 | .1967++ [102.0 10.12 |1.6%9 |17.17 |-5.3960 | .2330-15 2203-3 4999
18,000 [3.999 .200k+4 |102.6 10.06 |1.663 (17.69 [|-5.4%209 | .5072-16 1152-3 k999
19,000 |%.000 204144 |103.1 10.03 | 1.665 |18.19 -5 bhki | .1275-18 6hob-4 .5000
20,000 [4.000 L2078+ |103.7 10.01 |1.666|18.67 |-5.466T .3627-17 3798-4 .5000




TABLE II.- THERMODYNAMIC PROPERTIES OF EBQUILIBRIUM HYDROGIZT - Continued
p = 0.0020 atnm

VA
gé 7 é%% %? =2 y fi log-ﬁt Ny, Ny e
300 | 1.000 | 0.38kk+1 | 21.93 3.500| 1.500{ 1.048 |-2.7397 | 0.1000+1 | 0.0000 0.0000
600 | 1.000 | .7639+1| 24.35 3.503] 1.3991 1.482|-3.0ko07 .1000+1 .1052-14 .0000
1,000 1.000| .1285+2| 26.16 3.572| 1.389] 1.906 | -3.2626 | 1..0000 .51hk4-7 .0000
1,200 (1.000| .1550+2| 26.81 3.647| 1.378| 2.079 | -3.3418 | 1.0000 h75-5 .0000
1,400 | 1.000| .1820+2| 27.38 3.769] 1.362] 2.233|-3.%087| .9999 .110k-53 .0000
1,600 | 1.001 .2108+2 | 27.91 L.168] 1.324| 2.354 | -3.4670 .9988 .1236-2 .0000
1,800 | 1.004 2bsgez | 28,47 5.765| 1.243| 2.421 | -3.5196 .9919 .813k-2 .12b3-17
2,000 | 1.01.9 1 .3037+2| 29.30| 10.93 | 1.161| =2.478 -3.5716| .9635 .3651-1 .2k08-15
2,200 | 1.064 2h253+2 | 30.87 | 2k.07 | 1.123] 2.600 -3.6321 8789 .1211 178k4-13
2,400 | 1.1%0 688542 33.98| s50.12 | 1.113] 2.831 -3.7147 L6949 .3051 6270-12
2,600 | 1.405 17543 | 39.28| 80.96 | 1.116] 3.210 -3.8252 | .Lo3k .5766 .1195-10
2,800 | 1.888 | .1782+3| Ls.he| 75.76 1.129) 3.671|-3.9371| .184g .8151 .1362-9
3,000 | 1.378 | .ez0+a| Lo.ke| 39.43 | 1.162| k.o8p -h.o13k | .649p-1 .9351 .1040-8
3,200 | 1.956 -2399+3 ) 51.151 17.33 | 1.238] L.468 | -L.os9z ,2225-1 9717 .5969-8
3,400 | 1.984 | .olgo+a| s1.91 9.2821 1.367| L4.892 -4.0015| .8o05-2 .9918 2766-7
3,600 | 1.993| .o548+3| 52.36 6.584| 1.499{ 5.295| -4.1185] .3320-2 L9967 .1081-6
3,800 1.997| .2592+a| 52.68 5.636| 1.585 5.604 | -k.1k27| .1h67-2 .9985 .3669-8
4,000 1.999 | .2632+8| 52.96 5.278] 1.628| 5.832|-4.1654 | .7008-3 -9993 .1105-5
4,200|1.999 | .2670+s3| 53.21 5.134%] 1.648[ 6.014 | -4.1867| .3584-a .9996 .3006-5
L,h00 | 2.000| .2707+3| 53.45 5.075 1.656 6.171 | -4.2070 | .19kk-g .9998 .Th8h-5
4,600 ] 2.000] .o7hli+a| 53.68 5.057 1.658| 6.314 | -L.2o263 .1111-3 .9998 L1725-4
4,800 | 2.000| .2781+a| 53.89 5.065 1.655( 6.446 | -L.okk8 | .6641-4 .9999 .3719-4
5,000 2.000| .2819+a3| 5k.10 5.099) 1.649| 6.567 | -L.o626| .h132-4 .9998 .7553-4
5,200 | 2.000| .2856+3| 5L4.30 5.164( 1.638] 6.67L | -L.2797| .266k-4 .9997 .1455-3
5,400 2.000| .2894+a| 5k.50 5.275 1.620| 6.763 | -4.2961( .1772-4 L9994 .2676-3
5,600 | 2,001 .293k+a| 5k.69 5.549) 1.59L[ 6.833 ] -4.3120| .1clp-4 .9990 A719-5
5,800] 2.002| .297k+s| 5k.89 5.713| 1.559| 6.878 | -k.3274| .8502-s .9984 .8012-3
6,000 | 2.003| .3017+3| 55.09 6.100| 1.516| 6.900 | -4.3423| .6096-s L99Th .1315-2
6,200 [ 2.00k | .3064+a| 55.30 6.649( 1.468| 6.903 | -4.3569 5T7-5 .9958 .2092-2
6,400 | 2.006 .3115+3| 55.52 74110 1.417| 6.892 | -k.3712 .3316-5 .9935 .3236-2
6,600 | 2.010| .3173+3| 55.76 8.444) 1.366] 6.876| -4.3853| .2505-s= .9902 L8782
6,800 | 2.014 | .32k0+3| 56.03 9.816{ 1.320 6.865|-4.3992| .1916-s .9856 .7180-2
7,000 2.021 | .3318+3| 56.34| 11.60 | 1.279| 6.86L -hh132]  1482-s .9793 .1034-1
7,200 | 2.030| .3411+s| 36.70| 13.90 | 1.245( 6£.877 b k273 ) L1156-5 .9708 L1458-1
7,400 [ 2.0k | .3523+3| 57.12| 16.79 | 1.218 6.907 | -4.kk17 .9075-8 L9596 .2018-1
7,600 | 2.056| .3659+3| 57.61| 20.38 1.196( 6.954 | -L.ks65| .7152-6 .95 L2Th1-1
7,800 ) 2.076 [ .3823+a| 58.201 =2k.79 | 1.179 7.020 | -4.4719 ] .56L3-6 L9268 .3659-1
8,000 | 2.101| .kock+a| =8.89| 30.11 | 1.166 7.103{ -4,4881 | .LLL8-g .9039 .4803-1
8,200 2.132| .h267+a| 59.71| 36.46 1.256( 7.20k | -4.5052] .3hge-e .8759 .6202-1
8,400 | 2.171| .4s561+a3| 60.67 43.92 | 1.1hg) T7.324| -k.5235| .2721-6 .Blph .7882-1
8,600 | 2.219| .k913+3| 61.81( 52.53 | 1.14% T.46h ] -k.5432| .2099-8 .8028 .9859- 1
8,800 | 2.276 .5333+a| 63.12| 62.28 | 1.141 7.625 | -4.5643 | .1598-6 L7572 L1214
9,000 | 2.345| .5827+s3| 64.64| T73.04 | 1.138 7.809 | -4.5869 | .1195-6 7058 L1471
9,200 | 2.426| .6hok+a| 66.37| 8b.sk | 1.137] 8.017| -4.611n .8760-7 L6491 .1755
9,400 | 2.519] .7066+3| 68.32| 96.29 | 1.137| 8.2L8 -4.6369 | .6269-7 .5882 .2059
9,600 [ 2.624| .7813+3| 7T0.k6]| 107.6 1.138] 8.502 | -4.6638| .436B-7 524k .2378
9,800 | 2.740| .8638+3| 72.79( 117.k 1.139] B.776 | -4.69161 .2956-7 L5t L2701
10,000 | 2.865| .9526+3| 75.2L| 124.7 1.141] 9.068| -4.7198| .19k1-7 .3959 .3020
11,000 3.485] .1399+4| 86.87] 103.3 1.162| 10.59 | -L.8461| .1568-8 L1479 RIS
12,000 3.827| .1666+4| 93.26| 46.59 | 1.220| 11.96 | -4.9oL6 .9256-10|  4521-1 K77l
13,000 | 3.943| .1782+4| 95.81| 21.k6 | 1.342f 13.34 ~h.g72h | L6296-11) L1k35-2 .hgp8
14,000 | 3.980| .184k+e| 97.06| 13.74 1.489) 14.69 | -5.0085| .5678-12 .5113-2 g7l
15,000 3.9921 .1889+4| 97.92| 11.35 | 1.586| 15.74 | -5.0398 .6737-13( .2047-2 4990
16,000| 3.996| .1929+4} 98.62| 10.5k | 1.632 16.51 | -5.0684| .1013-13| .9087-3 .hogs
17,000 3.998| .1967+4| 99.25| 10.24 | 1.651] 17.13 -5.0949 1 .1863-14| .Lkos-3 .4998
18,000 3.999{ .2004+4| 99.83| 10.11 | 1.659] 17.67 -5.1198] .4055-15| .2303-3 k999
19,000 | 3.999( .2041+4| 100. 10.06 | 1.663| 18.18 | -5.1433| .1020-15 .1285-3 4990
20,000 | 4.000| .2078+4| 100.9 10.03 | 1.665| 18.66 | -5.1656( .2901-16 .7595-4 .5000
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TABLE II.- THERMODYNAMIC PROPERTIES OF EQUILIBRIUM HYDROGRE - Centinued
p = 0.0040

T, 75 c a ) i

5 z g%% = = y = |we = Mg, Ny Nyt

300 | 1.000 | .38hk+1 | 21.8 3.500| 1.hkoo| 1.0L8 7 -2.43870.1000+1 |0.0GOC 0.0000

600 | 1.000 | -768%+1 | 23.66 3.5031 1.399| 1.b4B2 |-2.7397 | .1000+1 .7438-15| .CO00
1,000 | 1.000 | .1285+2 | 25.46 3.572| 1.389| 1.906 | -2.9615 | 1.0000 .3637-7 | 0000
1,20C [1.000 | .1550+2 | 25.12 3.646] 1.378| 2.079 | -3.0k07 | 1.0000 .3164= | .0000
1,400 | 1.000 | .1820+2 26.69 3.757| 1.363| 2.234 | -3.1077 | -9999 7809~ | -0000
1,600 |1.000 | .210k+2 | 27.21 L.o6L] 1.333| 2.362 |-3.1658 | .9991 L8744 | .0000
1,800 [1.003 | .2b35+2 o7.7h 5.216| 1.26L| 2.Lb1 [-3.2181 | .99k2 .57592 | -739%6s
2,000 [1.013 | .2928+2 | 28.44 8.891] 1.181| 2.495 | -3.2682 | 9740 .2596-1 | .1k35-1s
2,200 |1.046 | .387L+2 29.67 18.2L | 1.134] 2.594 | -3.3233 | -9127 87291 .1071-13
2,400 |1.128 | .58k2+2 [ 31.99 37.40 ) 1.118] 2.779 -3.3942 ) 7785 L2275 L3828
2,600 |1.299 | -9603+2 36.09 | £5.88 | 1.118) 3.091 | -3.L001 | .5397 L4603 L7547 12
2,800 {1.557 | -1515+z | L1.70 1 79.91 1.126| 3.518 | -3.6009 | -2848 L7152 .9019-10
3,000 |1.792 | .2029+a | 46.55 | 55.51 | L.1b7 | 3.950 -3.6920 | 1160 .88Lo . T153-9
3,000 |1.918 | .2321+3 49.1L | 26.81 | 1.194] 4.328 -3.7L96 | Lhebr L9573 .4176-8
3,400 [1.968 | .2kE0+3 | 50.29 13.16 | 1.287] k.716 -3.7871 [ 16151 .9838 L1948 -7
3,600 {1.987 | .2535+3 50.87 8.106| 1.b1k| 5.128 1 -3.8160 | .6597-2 L9934 76317
3,800 | 1.99%4 058643 | 51.26 6.061| 1.526| 5.892 | -3.8411 ) .2925-2 L9971 .2593-8
5,000 |1.997 | 2629+ | 51.56 5.550 1.596 | 5.770 | -3.86L0 | .1L00-2 .9986 .7813-8
4,200 |1.999 | -2668+3 51.82 5.061] 1.6311 5.982 | -3.8855 .7162-9 .9993 .2125-5
4,400 }1.999 .2706+3 | 52.06 5.136| 1.6481 6.155 | -3.9059 .3887 -3 .9996 .5202-5
4,600 |2.000 | .27bkk+s | 52.29 5,084 1.654| 6.307 |-3.9252 | .2221-3 .9997 L1220 -4
4,800 |2.000 | .2781+3 } 52.50 5.070| 1.656| 6.k46 | -3.9438 .1328-3 .9998 .2630-4
5,000 |2.000 | .2818+3 | 52.71 5.084 1.652| 6.573 -3.9615 | .8265-4 .9998 .5341-4
5,200 |2.000 ,2855+3 | 52.91 5,124 1.6h45 6.688 1-3.9786 | .5329-4 . 9997 .1029-3
5,400 |2.000 | .2893+3 | 53.10 5,199 1.632| 6.789 | -3.3350 .3545-4 .9996 .1892-3
5,600 |2.001 | .2932+3 | 53.30 5.321} 1.613] 6.873 | -4.0109 .2lpb-a L9993 .3337 -2
5,800 [2.001 | .2971+3 53.49 5.507| 1.586| €.937 L0622 | .1702-4 L9988 .5666-3
6,000 |2.002 | .3013+3 53.68 5,779 1.552| 6.980 |-L.0kll [ .le2l-4 L9981 .9300-3
6,200 [2.003 | .3056+3 | 53.97 6.167| 1.511| 7.00L |-k.0556 | .B93T-5 L9970 .1480-2
6,400 {2.005 | .3103+3 54,08 6.706] 1.465| 7.006 -4.0697 | .6658-s L9954 2290 -2
6,600 |2.007 | -3155+a | 5k.29 7.436] 1,417 6.999 | -4.0836 | .5038-s L9931 .345k-2
6,800 |2.010 | .3213+s [ 54.33 8.106| 1.369 | 6.988 |-L.og973 | .3865-5 .9898 .5088-2
7,000 |2.015 | .3279+3 54,79 9.671) 1.326 6.981 |-4.1109 | .3001-s .9853 .7333-2
7,200 (2,021 | .3355+3 55.08 11.29 | 1.287 6.983 | -k.124k | .2353-5 L9793 .1036-1
7,400 2.029 | .3Lk5+2 55.42 13.34 | 1.255 6.998 1-4.1381 | .1859-s L9713 .1435-1
7,600 |2.040 | .3552+3 55.81 15,88 | 1.2281 7.027 }-L.1520 .1Lk78-5 .9609 L1195k -1
7,800 l2.054 | .3679%+3 56.26 19.01 ] 1.206; 7.072 4.1662 | .1180-s Rslleare L2616-1
8,000 |2.071 | .3832+ 56.79 22.79 ] 1189 | 7.133 -4.1809 | .9k38-e L9311 WL -1
8200 |2.09k | .Lol5+s | 57.%0 | 27.32| 1.375| 7.209 -h.1962 | .75L6-8 9106 712
8,400 |2.121 | .h23hk+a | 58.13 30,67 | 1.165] 7.303 “L.oo12h | .6018-8 .8857 .5715-1
8,600 [2.155 | .uk9s+a | 58.97 | 38.91 | 1-157 7.413 | -h.2295 | W7Th-S .8560 .7199-1
8,800 [2.196 4806+3 | 59.94 i6.09 ) 1.152| T.5% oot | .3758-8 8212 .8939-1
5,000 |2.246 | .5173+3 61.07 sh.o0 | 1.1L8 7.687 |-k.2671 | .2928-8 L7811 .109k
9,200 |2.304 | .5602+3 62.35 63.19 | 1.1L5 7.853 [-4.2879 | .2251-6 7358 L1321
9,400 l2.373 | .6100+3 63.82 72.92 | 1.143 8.04k0 |-4.3100 | .170L-e L6856 L1572
9,600 |2.452 | 667143 65.46 83.1c | 1.142 | 8.247 |-h.3334 .1265-8 6311 1844
9,800 [2.542 | .T3LT+3 67.28 93.31 | 1.142 8.476 |-4.3580 | .9198-7 .5733 .2133
10,000 [2.643 | .8036+3 69.26 | 102.9 | 1.1k3| 8.725 -4.3835 | .6531-7 .5135 .2h32
11,000 |3.233 | .1228+4 80.31 | 116.5 |1.156|10.16 -4.5126 | .8063-8 2371 .381k
12,000 [3.692 | .15Th+4 88.54 €8.08 | 1.192 1 11.56 | -4.5080 .6291 -9 .8334-1 | L4583
13,000 |3.891 | .17k6+s | 92.33 31.13 | 1.275 12.87 |-4.5656 | .4765-10 | -2792-1 L4860
14,000 [3.960 | .1830+4 [ 9k.OL 17.26 | 1.Lo7 | 1k.22 “5.705% | LLkS1-11 | .1012-1 | L4949
15,000 |3.984 | .1883+4 | 95.05 | 12.67|1.929| L) b3 |-4.7379 | .5346-12 | .hO78-2 | .4oBO
16,000 [3.993 .1926+4 | 95.80 11.07 | 1.602 ] 16.35 47669 | .8078-13 | .181k-2 | .4991
17,000 |3.996 | .1966+4 96.46 10.47 | 1.637 | 17.05  |-h.7937 1L87-13 | .8802-3 | 4996
18,000 |3.998 | .2003+4 | 97.05 10.22 | 1.653 | 17.63 |-L.8167 .32L1-14 | -4603-3 | .4998
19,000 [3.999 | -2041+4 97.60 10.11 | 1-660 | 18.16 |-4.8k22 | 815415 | .2570-3 .4999
20,000 |3.999 | .2077+4 | 96.11 10.06 | 1.663 | 18.65 |[-4.8646 | .2320-35 | .1519-3 4999




TABLE II.- THERMODYNAMIC PROPERTIES OF EQUILIBRIUM HYDROGEN - Continued
p = 0.0060 atn

T, 75 ZC a I )
o z RZT—IZ = =2 y | teen Vi, Ny Ny
300 | 1.000 ] ©.38LL4+1| 20.83 3.500| 1.4oo| 1.048] -2.2626| 0.1000+1 [0.0000 0.0000
600 ) 1.000] .7689+1| 23.26 3.203] 1.399] 1.482} -2.5636( .1000+1 | .6073-15 | .0000
1,000 | 1.000 .1285+2{ 25.06 3.572) 1.389] 1.906| -2.7854| 1.0000 .2970-7 .0000
1,200 | 1.000| .1550+2| 25.71 3.646) 1.378| 2.079| -2.8646 | 1.0000 .2563-5 .0000
1,400 1.000| .1820+2| 26.28 3.751| 1.364] 2.235| -2.9316| .9999 .6376-4 .0000
1,600 [ 1.000| .2103+2] 26.80 L.018| 1.337| 2.365| -2.9897| .9993 .71k0-3 .0000
1,800 1.002| .24o5+2| 27.31 L.o73( 1.27 2.451 1 -3.0417 [ .9953 JLroL-2 .5458-18
2,000 [ 1.011| .2880+2] 27.97 7.997) 1.19 2.507| -3.0911| 9787 .2125-1 .1060-15
2,200 | 1.037| .3706+2| 29.0k{ 15.65 | 1.1hk2| 2.594| -3.1L38 .9281 7187 -1 7933-14
2,500 1 1.105| .5373+2| 31.01| 31.54k | 1.122) 2.758| -3.2091|  §oo8 .1902 .2B58-12
2,600 | 1.2k8] .8568+a2| 3h.L9i 56.88 | 1.120| 3.033| -3.2966| gao8 .3972 .5725-11
2,800 | 1.480( .1360+3] 39.57] 76.95 | 1.126] 3.430| -3.4029 .351k .6LB6 .7013-10
3,000 | L.727| .1897+3| Lu4.63| 63.61 | 1.1k2| 3.86L| -3.4999 .1579 .8hp1 .5701-9
3,200 [ 1.88k 1 .2252+3 | L7.77( 34.21 | 1.177) h.2hgf -3.56571 gls1.y | .9385 -3376-8
3,400 1.9531 .2k30+3] L9.25| 16.69 | 1.250| L.621| -3.6077| | p385.; L9761 1584 -7
3,600 | 1.980| .2se2+s| L49.97|  9.569| 1.363f 5.021| -3.6385| 5831 | L9902 62217
3,800 1.9911 .2580+3| 50.k0|  6.875| 1.482 5.405|-3.66Mk| j375 o | 9956 .2115-8
4,000 1.996] .2626+3| 50.73 5.823| 1.568| 5.715]| -3.6876 .2097-2 | .9979 63778
4,200 1.998| .2667+3| 51.00 5.388 1.616| 5.951) -3.7093| |1974.2 | .9989 -1735-s
4,400 | 1.999| .2706+3| 51.24 5.198] 1.640| 6.139( -3.7297| 5828-3 | .999k .4320-5
4,6001 1.999| .2743+3] s5l.hy 5.114 1.651| 6.299| -3.7Lk91 .3331-3 | .9996 L9961 -5
4,800 [ 2.000 | .2781+3| 51.69| 5.083] 1.654 6.443[ -3.7676( Y505 5 | .9908 .2147-2
5,000 | 2.000 | .2818+3| 51.90| 5.083| 1.653f 6.57h( -3.785k| 20 o | ooog 4361-4
5,200 | 2.000 | .2855+3| 52.10| 5.110( 1.648] 6.694| -3.8025 .7993-4 | +9997 .80k -4
5,500 | 2.0001 .2893+a| 52.29] 5.168| 1.637| 6.800| -3.8189| '537A . | 9996 1545-3
5,600 2.000| .293143| 52.48| 5.265| 1.622| 6.892| -3.8348| 3735 . | 590 .2725-3
5,800 | 2.001| .2970+3| 52.67 5.L160 1.599| 6.965| -3.8501( 55 s | .9990 L6273
6,000 2.00L | .3010+3 | 52.86) 5.638| 1.569| 7.019 -3.8650 [ 3833_, | .9985 7595 -3
6,200 | 2.002| .3053+3) 53.0L|  5.954 1.5331 7.052| -3.8794| 13i5_4 | .9976 .1209-2
6,400 | 2.004 1 .3098+a | 53.24|  6.393| 1.490| 7.067| -3.8935|  1p00.4 | .g962 .1871-2
6,600 | 2.006 | 314743 | 53.45|  6.990| 1.LA5| 7.068 | -3.9072| 7577.5 | .gok3 28202
6,800 [ 2.008] .3201+3 | 53.67| 7.781| 1.399 7.061[ -3.9208|  5850_s .9917 4158-2
7,000 | 2.012| .3261+3 | 53.91| 8.81k| 1.355| 7.05k [ -3.9342| isos o | o880 .5996-2
7,200 [ 2.017 | .3331+3 | 5k.17| 10.1k | 1.315| 7.052| -3.94751 3556.5 | .9830 .Bi73 2
7,400 | 2.024 | .3b11+s| Sh.A7| 11.81 | 1.279| 7.060| -3.9608| 53795 | .o785 \1175-1
7,600 2.032| .3504+3| S5L.81| 13.89 | 1.249] 7.080 | -3.9743| 5psg g .9680 L1601 -1
7,800 | 2.0kh ) .3615+3 | 55.21| 16.LkL | 1.225) 7.115| -3.9880 |  1gis_g .9571 214721
8,000 | 2.058 | .3747+3| 55.66| 19.54 [ 1.205| 7.16L| -4.0020| 1353 o | .gi33 .2833-1
8,200 | 2.076| .3903+3| 56.19| 23.24 | 1.189| 7.229| -4.0166 J171-5 | L9263 .3682-1
8,400 | 2.099| .4089+3| 56.80 | 27.64 | 1.177{ 7.308{ -4.0317 .9437-e | .9056 471941
8,600 | 2.127 | .L309+3| 57.51( 32.77 | 1.167\ 7.ko3| -h.ok77| 75y o | 8agy .5962-1
8,800 | 2.161| .u570+3| 58.33| 38.71 | 1.160| 7.514| -L.0o6L5 .6059-a | .851L k321
9,000 | 2.2011 487843 | 59.27| b5.h7 | 1.155| 7.642| -%.0823| pgar o | L8172 .91k0-1
9,200 | 2.249( .5238+3| 60.35| 53.07 | 1.151| 7.787 | -4.1013 37778 | L7782 .1109
9,400 [ 2.306 | .5657+3 | 61.58| 61.43 | 1.18] 7.951| -b.1215) ‘503 o | 7313 -1328
9,600 [ 2.372| .61k0+a | 62.97| 70.M2 | 1.1k7| B8.13n [ -h.lhog| S5ETC | TRl .1570
9,800 | 2.448 | .6689+3 1 64.52( 79.82 | 1.146| 8.337 | -4.1656| jeae o .6337 .1831
10,000 | 2.534 | .7308+3 | 66.22| 89.23 | 1.146| B.559| -4.1893 .1243-6 | .578L .2108
11,000 1 3.078 | .1123+4 | 76.41(116.2 | 1.155| 9.906| -4.3151( 1g35., .2997 .3502
12,000 | 3.584 | .1499+4 | 85.37( 81.29 | 1.182| 11.32 | -4.h189| 18358 | .1162 ih19
13,000 | 3.843 | .1713+4] 90.06] 39.32 | 1.246| 12.61 | -4.u4841 15258 | 407841 479
14,000 f 3.9411 .1817+4 f 92.18| 20.57 | 1.360) 13.92 | -h.5272f 3553 .1503-1 .hoos
15,000 | 3.9761 .1878+4 | 93.331 13.95 | 1.M87) 15.18 | -4.5610 17o0_1: | .600n | .4969
16,000 | 3.989| .1924+4| 9k.14]| 11.60 | 1.576} 16.20 | -4.5905 2716-12 | .2716-2 . 4986
17,000 | 3.995| .1964+4| 9oL.81| 10.70 | 1.624| 16.97 | -4.6i7h| 5011-13 | .1319-2 .4993
18,000 | 3.997 | .2003+4 | 95.41} 10.33 | 1.646| 17.59 | -k.6425| {0g3.1a]| .6901-a 4996
19,000 | 3.998| .20L0+4 | 95.97) 10.17 | 1.656] 18.1% | -4.6661 .2750-14 | .3853-3 . 4998
20,000\3.999 .2077+4 | 96.h9{ 10.09 | 1.661| 18.64 [ -4.688L 782848 | L2278 4999

29
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TABLE IT.- THERMODYNAMIC PROPERTIES OF EQUILIBRIU:M HYDROGEI - Continued
p = 0.0080 atn

T S ZC

on z PZT—}Z % —R—P- 7 % log — My, Wy Ty

300 |1.000 | 0.36kb+1 | 20.54 3.500 | 1.400 | 1.048 |-2.1376 [0.1000+1 | C.0C00 0.0000

ne (1.000 | 7680+ | 22.97 3.503 | 1.399| 1.482 |-2.4387 } .1000+1 .5250-15!  .0Q000

1,00C |1.000 | .1285+2 | 2h.7 3.57211.389 | 1.906 |-2.6£05 [1.0000 .2572-7 .0000
1,20C [1.000 | .1550+2 | 25.43 3.6%5 | 1.378 | 2.079 |[-2.7397 | 1.0000 2237 -5 .0000
1,500 [1.000 | .1820+2 | 26.00 | 3.748 1.36L | 2.235 {-2.0066 | .9999 .5502-4 L0000
1,600 |1.000 | .2102+8 06,51 3.990 | 1.339| 2.367 |-2.6048 .9994 .6183-3 0000
1,80 |1.002 | .2418+2 | 27.02 L.8o8 | 1.282| 2.458 [-2.ou67 | 9959 Lho75-2 LLLoo-18
2,000 |1.009 | .2851+2 | 27.0k | 7.hk8) 1.2031 2.515 -2.9656 | 9816 J18h3-1 | L8552-1s
2,200 11.032 .3606+2 | 2B.62 | 1h.09 | 1.148} 2.597 167 | -937h .6255-1 LEL40g-14
2,500 |1.00L | .5092+2 | 30.37 | 27.96 1.106| 2. 786 | 8330 L1670 .2319-12
2,600 |1.216 | .7930+2 | 33.4E | 50.88 }1.121) 2. { N 3557 L9111
27800 |1.up8 | .1255+3 | 38.13 | 73.05 | 1.126) 3. -4oOL .5996 .5839-10
3,000 |1.676 | -1792+% | L3.19 67.77 | 1.139] 2% -1933 LBo6T 48309
3,200 |1.854% | .2190+3 | 46.70 L0.0k | 1.168| L. 78931 .9210 2896 -8
3,400 |1.939 | .2hol+3 | L8.L6 | 19.90 1.228| k. .3131-1 L9587 1367 7
3,600 |1.974 .2509+3 | 49.31 | 10.98 |[1.329| 4. .1302-1 L9870 .5379-7
3,800 [1.988 | L2573 | Lo.79 i T.478 1.5481 5. .5817-2 .99L2 .1831-6
000 [1.994 | .2623+3 1 50.13 | ©.092 | 1.5431 5.0 -2{92-2 | 9972 .5521-6
4,200 {1.997 | -2065+2 | 50.L 5.515 | 1.601| 5. .1430-2 | L9986 .1502-5
L,400 1.998 | .2705+3 | 50.66 5.261 ] 1.632 6. S7768-3 L5992 37415
Ll600 |1.999 | -27h3+3 | 50.90 | 5.146 | 1.6 | . 4hbo-3 9995 86265
4,800 |1.999 | .2780+2 | 51.11 5.097 | 1.652] 6. .2656-3 L9997 .1859-4
5,000 |2.000 | -2818+2 ) 51.32 5.087 | 1.653] 6.5 .1653-3 L9998 L3777 -4
57200 |2.000 | .2855+2 | 51.52 | 5.10k| 1.649| ©. .1066-3 | 9997 127B-a
5,400 |e.000 | .2892+2 | 51.71 | 5.151 1.641| 6. 70924 -9997 .1338-3
51600 |2.000 | .2930+2 | 51.90 | 5.233|1.627| ©- : LB53-4 | 9995 .2360-3
5,800 |2.001 | -2969+3 | 52.09 | 5.362 1.607 | 6. z .3400 -2 .9992 1007 -3
6,000 |2.001 | 3009+ | 52 5.554 | 1.580 | 7.043 |-3.7400 | .2hLS-% 19987 .6578-3
6,200 [2.002 | -3051+3 | s2.L6 5.827 | 1.54k7 | 7.08% [-3.754L | .L1790-% L9979 .1047 -2
6,500 |2.003 | -3095+2 | 52.65 | £.208 1.508 | 7.107 |-3.7684 | .1335-4 .9967 .1621-2
6,500 |2.005 | .3lke+3 | 52.85 6724 | 1464 | 7.114 | -3.7821 | .101l2-¢ L9951 .2uL5-2
6,800 |2.007 .3194+3 | 53,06 7.hog | 1.419 1 7-122 |-3.7956 | -T777-S . 5908 .3603-2
7,000 |2.010 | -3251+2 | 53.25 | 8.303 1.376 | 7.106 |-3.3089 | .6053-5 L9896 5197 -2
7,200 |2.015 | -3316+2 | 53.5L | 9.b50 | 1.33% ) 7.103 -3.8e21 | LW763-5 | L9853 -7346-2
7,400 |2.021 .3390+3 | 53.81 | 10.90 1.298 | 7.107 |-3.%352 .3782-5 L7396 .1019-1
7,600 |2.028 | .3476+3 | 5L.13 | 12.70 1.066 | 7.123 |-3.848L | .3020-5 .a7ee .1390-1
7,800 [2.038 | 3577+ | 5h.L9 | 1k.91 1.2k0 | 7.151 |-3.8618 | .2k3H-5 L9627 .1865-1
8,000 |2.050 | .3696+2 | 5L.90 | 17.59 |1.218] T.193 -3.8755 | -1968-s .9507 24631
8,200 |2.066 | .3836+3 | 55.37 | 20.81 | 1.200 7.249 |-3.8895 | -159h4-5 .9359 .3205-1
8,400 [2.086 | .hoo2+2 | 55.91 ol.62 | 1.186| 7.319 |-3.00L1 [ .1292-S LOLTT A11h-1
8,600 |2.110 | .4198+3 | 56.54 | 29.09 | 1.175 7.k05 |-3.9193 | -10k6-5 .£953 .5207 -1
87800 |2.139 | 4b30+2 | S7.27 | 3k.26 | 1167 7.505 |-3.9352 Bk3h-s | 8699 .6506-1
9,000 |2.17k | .k702+3 | 58.11 | 40.18 | 1.1€0 7.620 [-3.9501 | 67658 | .8395 .8022-1
9,200 [2.216 | .5020+2 | 59.06 | 46.87 1.156 | 7.752 |-3.9700 | -5335-8 .B0L6 .9h78-1
37h00 {2.266 | 5390+ | 60.15 | 5h.30 | 1.152 | 7.902 |-3.9889 -Lebh-e | 7651 17k
9,600 [2.324 | .5817+3 | €1.37 | 62.40 | 1.150 8.069 |-L.0090 | -3304k-e .fe1e .139%
9,800 12.391 .6305+3 | 62.75 | 71.02 | 1.149 8.254 |-4.0303 | -2535-6 L6731 .163L
10,000 {2.467 | .6857+3 | 6h.27 |} 79.93 1.148 1 8.459 |.h.o52¢ | .191ks L6216 .18g2
11,000 [2.969 | .1049+4 | 73.71 [112.7 1.155 | 9.729 j-h.a7u5 | -3458-7 3472 306k
12,000 {3.493 L1k37+4 | 82,94 | 89.63 | 1.177 11.14 [-4.2829 | .3809-8 L1450 L27s
13,000 [3.799 | -1682+4 | 88.31 46,31 | 1.230 | 12.43 [-L.35L1 | .343ko .5300-1 k735
14,000 [3.922 | .1803+4 | 90.79 23.69 | 1.329|13.71 [-4.koo2 | .3hk23-20 .1985-1 L4901
15,000 [3.968 | .1872+4 | 92.08 | 15.21 1.455 | 14.99 |-:.4352 | .keoB-11 | .B091-2 L4959
16,000 |3.986 | .192l+4+ | 92.95 | 12.12 1.554 1 16.07 |-L.h651 | .6ki6-12 | .3615-2 .Lo8e
17,000 [3.993 .1963+4 | 93.65 | 10.94 | 1.611 16.90 | -4.4923 | .1186-12 | 17572 .4og1
18,000 [3.996 | .2002+4 | 9L.25 10.44 | 1.639117.55 |-h.5174 | .2588-13 | .9198-3 L4995
19,000 |3.998 | .20ko+4 | 9k.B1 ) 10.23 1.653 | 18.11 |-k.5411 | .6516-14 | .5137-3 .hggy
26,000 |3.999 | .2077+4 | 95.33 | 10.12 | 1.659 18.63 |-4.5635 | .1855-12 | .3037-3 | .L998




TABLE II.- THERMODYNAMIC PROPERTIES OF EQUILIBRIUM HYDROGEN - Continued

p = 0.0100 atn

T, ZH 28 “Cr a +
og | 2 RT, R R 7 ag | 108 ﬁz V1o Ny Ny
500 | 1.000f O.3844+1 | 20.32 3.5001 1.400| 1.048( -2.0407 | 0.1000+1 | 0.000 0.0000
600 | 1.000| .7689+1 | 22.75 3-503 | L.399| 1.482] -2.3418| .1000+1 A70k-1s | L0000
1,000 | 1.000 | .1285+2 | 24.55 3.572] 1.389)  1.906| -2.5636| 1.0000 .2300-7 . 0000
1,200 | 1.000| .1550+2 | 25.20 3.645 | 1.3781 2.079| -2.6428| 1.0000 .2001-5 . 0000
1,400 | 1.000| .1820+2 | 25.77 3.7461 1.365] p2.235] -2.7097 | .99y .L939-4 . 0000
1,600 | 1.000| .210l+z | 26.28 3.971| 1.341|  2.369) -2.7678| .99%k .5531-3 . 0000
1,800 | 1L.002| .2ullh+e | 26.7% L7259 1.288| 2.463| -2.8197( .9963 .36L6-2 .3702-18
2,000 | 1.006| .2832+2 | 27.39 7.000) 1.211) 2.522| -2.8682| .9835 .1650-1 7237-18
2,200 | 1.029 L3538+ | 28.30 13.03 | 1.1531 2.599| -2.9184| .9433 L5614 -1 543114
2,400 1 1.082 1 LLWEyuwe | 29.91 25.49 | 1.128| 2.740 -2.9779| .8kl .1508 1u71-12
2,600 | 1.19% | .7hd74e | 32.73 46.54 | 1.122] 2,974 -3.0557| 6745 .3255 Lholb-11
2,800 | 1.350( .1Lf&+s | 37.06 69.31 | 1.126] 3.325| -3.1538| .L386 5614 .5053-10
3,000 | 1.634% 1 .1708+3 | u2.05 65.80 1 1.138] 3.749] -3.2501 .2237 7763 L2ho-s
3,200 | 1.826| .213340 | 45.81 bh.6y | 1.163[ 4.1u8] -3.3303| .9507-1 .o0k7 .2568-5
3,400 | 1.926] L2373+ | 47.81 22.84 | 1.215| 4.510| -3.3797| .3855-1 L9614 .1218-7
3,600 | 1.488| .ohudes | L8.77 12.33 | 1.305| 4.887 -3.L1ko{ .1617-1 .9838 .4803-7
3,800 | 1.486] .255u48 | L9.30 8.071| 1.L20|  s5.277] -3.1413 .7250-2 .9927 .1636-8
4,000 | 1.993| .z0204s | 49.67 6.359| 1.522| s5.623] -3.4652| 34852 9965 49368
4,200 | 1.996| .260k+a | 49.96 5.6L11 1.588) 5.895| -3.4871( .1787-2 .9982 .1343-5
4,400 | 1.998| .270k+s | 50.21 5.32h| .62 6.108| -3.5077! .9706-3 . 9990 -3346-3
4,600 | 1.995| .o74248 | 50.L45 5.178| 1.6431 6.283] -3.5271| .5540-3 .9994 L7715-5
4,800 | 1.997| 2180+ | 50.67 5.113) 1.651| 6.435] -3.5457| .3319-3 .9996 L1663-4
5,000 | 2.000| .2817+a | 50.87 5.093| 1.652] 6.572] -3.5635| .2066-3 L9997 .3378-4
5,200 | 2.000| .2855+3 | 51.07 5.102| 1.650| 6.697| -3.5806| .1332-3 .9997 .6509-14
5,400 | 2.000| .2892+3 | 51.27 5.1411 1.643| 6.811] -3.5970| .8865-4 .9997 L1197 -3
5,600 | 2.000| .2930+3 | 51.45 5.212| 1.630| 6.910] -3.6129| .65067-a -9995 .2111-3
5,800 | 2.00L| .2u60+s | 51.64 5.327| 1.612] 6.994| -3.6282| .L258-s . 9992 .3584 -3
6,000 | 2.001| .y00fi+a | 51.82 5.4971 1.588) 7.060| -3.6430! .3057-4 .9988 .58ak -3
6,200 | 2.002| .30Mu+3 | 52.01 5.741) 1.557| 7.107| -3.6574| .2239-4 .9981 .9366-3
6,400 | 2.003| .30u2+3 | 52.19 6.0811 1.520f 7.136| -3.671k| .1670-4 L9971 .1450-2
6,600 | 2.004| .3135+3 | 52.39 6.5421 1.479)  7.149| -3.6851| .1266-2 L9956 L2187 -2
6,800 | 2.006| .318u+3 | 52.59 7-155| 1.435 7.150| -3.6985| .9736-s L9935 L3224 -2
7,000 | 2.009! .32Li+s | 52.81 7.955) 1.392| 7.147| -3.7117] .758k-s | .g9g007 -L650-2
7,200 | 2.013} .:506+3 | 53.05 8.981] 1.350, 7.143| -3.7248| .5973-s 9868 6576-2
7,400 | 2.0181 .3374+43 | 53.31 10.27 | 1.313| 7.146) -3.7378| .h7k9-s .9817 L9127 -2
7,600 1 2.025( .3L457+3 | 53.61 11.89 | 1.280| 7.158| -3.7509 .3805-5 L9751 L1245-1
7,800 | 2.034| 355143 | 53.94 13.87 | 1.252] 7.181| -3.7640( .3069-s . 9666 J1671-1
8,000 | 2.0k5! .3i561+4a | 5kh.32 16.27 | 1.229] 7.218] -3.7774 .2487 -s .9558 .2209-1
8,200 | 2.059| .3790+a | 54.76 19.15 | 1.210| 7.268| -3.7911| .z021-s 9425 .2877-1
8,400 | 2.077| .3043+a3 | 55.26 22.56 | 1.194 7.332| -3.8053| .1645-5 .9261 .3696-1
8,600 | 2.096] .uipe+s | 55.83 26.56 | 1.182] 7.410| -3.8200| .1338-s - 9063 -L685-1
8,800 | 2.124| .4333+a | 56.50 3L.21 | 1.173] 7.502| -3.8353| .10B6-s .8828 .5860-1
9,000 | 2.156] .4581+3 | 57.26 36.54 | L.155|  7.609] -3.8515 BTk -8 .8552 72h2-1
9,200 | 2.194|  4870+3 | 58.12 42.58 | 1.1600 7.732| -3.8686] .70Ls-o L8233 .8837-1
9,400 | 2.238]| 500643 | 59.11 bo.33 | 1.156  7.870( -3.8467 S561l-8 L7870 .1065
9,600 | 2.291] .550h+a | 60.23 56.74 | 1.153] 8.026( -3.4058 Lo3-8 L7463 1268
9,800 | 2.351| .fo3p+a | 61.48 6h.73 | 1.151)  8.199| -3.9260 34ho-86 L7015 .1h92
10,000 | 2.420| .4543+3 | 62.87 73.12 | 1.1500 8.390) -3.947% 2041 -6 .6530 1735
11,000 | 2.888] .g9o4143 | 71.69 | 108.4 1.155]  9.597] -L.0656 5317-7 .3851 .3075
12,000 | 3.417| .1384+4 ] 80.97 ob.gk [ 1.17H 11.00 | -4.1764 6589-8 L1706 L4147
13,000 [ 3.757| .1653+4 | 86.86 52.29 | l.22( 12.29 | -k.2524 6383-9 LBL63-1 4677
14,000 { 3.904| .1791+a | 89.67 26.63 | 1.308 13.55 | -4.3012 6558-10| .24s57-1 4877
15,000 | 3.960( .1866+4 | 91.10 16.43 | 1.428 14.83 | -L.3374 8153-11] .1007-1 .L9s50
16,000 [ 3.982| .1519+4( 92.02 12.64 | 1.534 15.95 | -4.3678 1249-11| .4511-2 Lhg77
17,000 | 3.991f 1562+ | 92.73 11.17 | 1.599 16.83 | -k.3952 2312-12( .2195-2 . 4989
18,000 | 3.995| .2001+s4| 93.35 10.56 | 1.633 17.51 | -4.h2ok 5051-13| .1l149-2 . Loglk
15,000 | 3.997| .2030+4| 93.92 10.28 | 1.649 18.09 | -k.LLN1| .1272-13] .6410-3 .Logy
20,000 | 3.998( oo77+4| Oh.hb 10.15 | 1.658 18.61 | -4.L665 3622-14] .3795-3 . 4908
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TABLE IT.- THERMODYNAMIC PROPERTIES OF EQUILIBRIUM HYDROGEN - Continued
p = 0.0200 atm

T, ZH 23, ZCp a P .

oK z RT, R R ’ 2o log g Wy, “H Tyt

300| 1.000| O.38h44+2 19.63] 3.500] 1.400 1.048 1 -1.7397 |0.1000+1 | 0.0000 0.000C

Zool 1.000| .7689+1| 22.05| 3.503| 1.399 1.4L82 | -2.0L0O7 | -1000+1 .3327-15{ -0000
1,000| 1.000| .1285+2 23.85| 3.572 1.389| 1.906 -2.2626 |1.0000 .1627-7 .0000
1,200 1.000f .1550+2| 24.51 3.645] 1.378| 2.079 -2.3418 ]1.0000 .1415-5 .0000
1,400| 1.000| .1820+2 25.08| 3.741| 1.385 2.236 | -2.4087 [1.0000 .3493-4 . 0000
1,600 1.000| .2099+2| 25.59 3.925( 1.345| 2.372 2.L66E | .999%6 .3911-3 .000C
1,800 1.001| .2403+2 5.08] L.L84| 1.302 o766 | -2.518L | .997% .2579-2 221k -18
2,000 1.006] .2783+=2 56.62] 6.166] 1.233] 2.543 -2.5661 | .9883 L1165-1 .h305-18
2,200| 1.020 .3368+2] 27.38| 10.40 | 1.171 5.611 | -2.6138 | 9600 .Lo03-1 .3243-14
2,400| 1.058| .LL19+2 28.62( 19.30 [ 1.139 2.726 | -2.6672 .8907 .1092 .1186-12
2,600 1.139| .6362+2 30.74| 34.98 | 1.128 2.916 | -2.73k0 | 7563 2437 .2456-11
2,800| 1.2871 .9683+z 3h.09l 56.02 | 1.126| 3.205 -2.8193 | .5539 LLL61 .3185-1c
3,000{ 1.502| .1h38+3 38.51| 69.07 1.136| 3.589 -2.9163 | .3316 6684 .2782-2
3,200 1.720| .1916+3| 42.73 57.44 | 1.152| 3.997| -3.0031 L1631 .8369 .17L6-8
3,400] 1.866| .2251+3 45.51 1 34.18 | 1.18h4 4,366 | -3.0649 .7186-1 L9281 .Bu6i-8
3,600| 1.939| .2u37+3| 46.95 18.38 | 1.24h| L.715| -3.1065 31361 | 9686 -3370-7
3,800| 1.972| .25L0+3 47.73| 10.89 | 1.337 5.069 | -3.1372 | -1k30-1 .9857 .1153-8
4,000| 1.986 L0606+3] LB.1g) T.6620 1.LL3 5,458 -3.1627 .6921-2 L9931 .348L-s
L,200| 1.993| -2057+3 48.53| 6.266] 1.532 5.780| -3.1853 .3561-2 . 9964 .ghal-s
4,400 1.996| .2700+3 48.80| 5.637| 1.590| 6.037 -3.2062 | .1937-2 L9981 .2365-5
4,600( 1.998| .27Lo+3| L9.05 5.342| 1.623| 6.2L2 -3.2259 | .1109-2 .9989 5k5L-s
4,800 1.999] -2(79+3 L9.27| 5.200] 1.640 6.413 | -3.24k6 L6634 -3 L9993 L1176-4
5,000 1.999 .o816+3| L9.u8[ 5.13k 1.648| 6.562| -3.262% | .4130-3 . 9995 .2388-4
5,200[ 2.000| .285L+3 45.681 5.11L| 1.650 6.696 ] -3.2795 2664 -3 . 9996 46034
5,400| 2.000| .2891+3 %9.881 5.125 1.6L6| 6.8181 -3.2960 | -1773-3 L9996 Bh6s =
5,600 2.000( .2929+3 50.06| 5.167| 1.639 6.927 | -3.3128 | -121k-3 .9996 .1493 3
5,800| 2.000| .2967+3| 50.25 5.o42| 1.626| 7.023) -2.3271 .8515-4 999k .2535-3
6,000| 2.001| .3006+3 50.43| 5.359) 1.608 7.104 | -2.3419 | -6117-% L9991 L4161 -3
6,200{ 2.001| .30u46+3 50.60| 5.529| 1.584 7.168 | -3.3563 | -bk83-4 . 9986 .6625-3
6,L00| 2.0021 .3087+3 50.78| 5.768] 1.555| 1.215 -3.3702 | -3346-4 L9979 .1026-2
6,600| 2.003| .3130+3| 50.97| 6.093} 1.520 7.0L6 | -3.3838 | -2538-2 .9969 L1548 -2
5,800{ 2.004 | .3176+3) 51.15 6.506| 1.481] 7.262) -3.3971 .1955-4 L9954 .2282-2
7,000| 2.007 | .3226+3| 51.35 7.091] 1.4kl 7.269 | -3.4101 | .1525-4 .993L .3293-2
7,200| 2.009| .3281+3 51.56| 7.816| 1.ko0} 7.270 -3.4230 | -120k-4 . 5907 46592
7,500| 2.013 | .3341+s3| 51.79 8.731| 1.361| 7-271 -3.4356 | .9600-5 .9870 64712
7,600| 2.018 | .3409+s| 52.03 9.871| 1.325| 7.276 -3.4483 | .7724-5 L9823 .8836=
7,800! 2.02k4 | .3486+s| 52.31 11.27 | 1.294| 7.289 -3.4609 | -6261-5 L9762 L1187-1
8,000| 2.032| .3575+3 52.61| 12.97 | 1.266| 7.312 -3.4736 | .5107-5 . 9685 .1572-1
8,200| 2.0k2 | .3677+2 52.96| 15.01 | 1.243 7.345 | -3.L485k .4185-5 .9589 .2052-1
8,400 2.054 | .3796+a 53.35 17.43 |} 1.223 7.391| -3.b995 | .3ubl-s | -OETL .26k3-1
8,600| 2.069 | .3933+3| 53.79| 20.28 | 1.207 7.550 | -3.5129 | .283k-s .9328 .3361-1
8,800| 2.088 | .409L+a 54.29| 23.59 | 1.19%| 7.520 -3.5268 | .2336-s .9156 4211
9,000| 2.111 | .hke80+s 54.87] 27.41 | 1.18k 7.604 | -3.5412 | -1923-5 .8952 .52391
9,200| 2.137 4496+ 3| 55.51) 31.76 1.176| 7-700 -3.5562 | -1579-5 871k 64291
9,400 2.169 | LTLT+3 56.25 | 36.68 | 1.170 7.810| -3.5720 | -1291-5 .8LL0 .7800-1
9,600] 2.206 | .5035+3 57.08| 42.17 | 1.165 7.934 | -3.5886 .1049-5 .8128 .9361-1
9,800 2.250 | .5366+3 58.01| 48.22 | 1.161 8.072 | -3.6060 .8L63-8 L7778 L1111
10,000 | 2.300 | 5742+ 3 59.0% 54.79 | 1.159 8.226 | -3.6243 | .6763-8 .7330 L1305
11,000 | 2.661 | .8LOL+3 65.95| 90.25 | 1.158| 9.230 -3.7291 | -1815-e .5030 .2485
12,000 | 3.158 L1006+4| Th.6L4[102.2 1.170| 10.54 -3.8411 | .3221-7 . 2667 L3657
13,000 | 3.586 | .1533+4) 81.80| 72.02 1.198 | 11.86 | -3.9311 .LoB2-8 .1156 cLh22
14,000 | 3.821 | .1732+%| 85.84] 39.05 1.256| 13.08 | -3.9908 | .Lk7B2-2 .h692-1 4765
15,000 | 3.922 | .1840++ 87.88| 22.13 | 1.350] k.31 .ozez | L6271-10f 197571 .40l
16,000 | 3.965 | .1906+4| 89.05| 15.14 1.0e1| 15.51 | -k.0bko | .9812-11| .Bgk2-2 L4955
17,0001 3.983 [ .1955+4 £89.87| 12.31 | 1.550 16.53 | -k.0932 .1833-11] -4370-2 L4978
18,000 | 3.991 | .1998+4| 90.53 11.10 | 1.6041 17.34 -4.1185 | .4op2-12| .2293-2 L4988
19,000 | 3.995 .2038+ 4| 91.12 10.56 | 1.634| 18.00 “4.1428 | .1015-12 .1282-2 .Logl
20,000 | 3.997 2076+ 4| 91.65| 10.30 1.649 | 18.56 | -4.1653 .2893-13| .7585-@ L4996




TABLE II.- THERMODYNAMIC PROPERTIES OF EQUILIBRIUM HYDROGEN - Continued
P = 0.C400 atm
T 7H zs Z a
01’{ A m = TCP y % 108% NH2 Ny Hg+
300 1.000 | 0.38kk+1| 18.93] 3.500| 1.L400 1.048| -1.4387 [0.1000+1 0.0000 0.0000
600| 1.000| .7689+1 21.361 3.503] 1.399] 1.48p -1.7397 | .1000+1 .2352-15|  .0000
1,000 1.000| .1285+2] 23.16 3-272] 1.389] 1.906| -1.9615 . 0000 .1150-7 . 0000
1,200} 1.000 | .1550+=2| 23.82| 3.6.5 1.378| 2.0719| -2.0407 [1.0000 .1001-5 . 0000
1,400{ 1.000| .1820+2 2k.391 3.737] 1.366 2.236( -2.1077 [1.0000 2470-4 . 0000
1,600 1.000| .2098+2 24.89| 3.892] 1.348 2.3751 -2.1657 | .9997 .2766-3 . 0000
1,800( 1.001| .23964+2 25.37| 4.310| 1.313| =2.487 -2.2172 | .9982 L1825 -2 .1317 -18
2,000 1.00L | .2748+2( 25.88( s5.501 1.253( 2.563| -2.2644 -9917 .8283-2 .256k-18
2,200 1.014| .3248+2| 26.53 8.533] 1.191] 2.628 -2.3102 | .9715 .2848 -1 21934 -14
2,400 1.041| .hoy9+z| 27.51 14.87 | 1.152( 2.724 -2.3592 | .9p1k4 7857 -1 <71lh-13
2,600| 1.099) .554042 29.11| 26.26 | 1.135 2.878| -2.4173 | .8205 <1795 .1490-11
2,800| 1.207| .8065+2 31.65| 43.21 | 1.132 3.113( -2.4905 | .6566 L3434 .1976-10
3,000| 1.380| .1189+s| 35.25 60.29 | 1.136| 3.442 -2.5784 | 4oy .5503 .1785 9
3,200| 1.591f .165k+a| 39.3L4| 63.05 1.147( 3.832| -2.668L L2570 7430 .1163-8
3,400| 1.774| .2063+3 ba.7hk) 46,73 [ 1.168 L.2151 -2.7421 | .1271 .8729 .5802-8
3,600( 1.888( .2332+a| 4i.8L 27.63 | 1.206] 4.56) -2.7939 | .5917-1 .9408 23497
3,800| 1.94G| .2LB7+3 45.991 15.85 | 1.270| L4.909 -2.8304 | .2781-1 ‘9722 .8096 -7
4,000 1.973| .2579+s| u46.64] 10.11 1.360( 5.268 -2.8587 | .1366-1 .9863 .2455-6
L,200) 1.986| .26ko+a| 47.06 T.477( 1.456] 5.618]| -2.8828 T071-2 . 9929 6699 -8
L,400| 1.992| .2692+s bk7.37| 6.255| 1.535 5.9211 -2.9043 | .3860-2 L9961 .1670-5
L,600| 1.996| .2735+a3| 47.64 5.669) 1.588| 6.168| -2.0o4% | .201p-5 .9978 3854 -5
4,800( 1.997 277643 47.87) 5.379] 1.620 6.368| -2.9432 .1325-2 .9987 .8311-5
5,000 1.998| .2815+a| 48.09| 5 232 1.637| 6.537| -2.9612 .825L -3 . 9991 .1688-4
5,200| 1.9991 .2853+s| L8.29] 5 163| 1.64k| 6.684 -2.978L | .5325-3 . 9994 .3254-4
5,400] 1.999{ .2890+a| 48..48 5.140| 1.646] 6.816 -2.9948 | .3545-3 . 9995 .598k4 -4
5,600 2.000( .2928+s 18.67] s5.150 1.643| 6.935 -3.0107 | .2427-3 . 9995 .1055-3
5,800 2.000| .2966+s| 48.85 5.192/ 1.635[ 7.0h2| -3.0260 | .1704-3 9995 .1792-3
6,000| 2.000| .3004+a L9.03( 5.268] 1.623 T+135| -3.0408 | .1224-3 .9993 .2943 -3
6,200| 2.001 -3043+3| L49.21| 5.384 1.605( 7.21L| -3.0551 .8972-4 .9990 4685 -3
6,400] 2.001| .3083+a 49.38] 5.550] 1.582 7.278| -3.0690 | .6699-4 .9985 7254-3
6,600| 2.002| .310L+a Lg.s51 s5.778! 1.554 7.326| -3.0826 | .5086-4 .9978 L1095 -2
6,800] 2.003| .3168+s 49.73| 6.083( 1.502 7-360] -3.0958 | .3920-4 . 9967 .1615-2
7,000 2.005 | .3214+3| 49.91| 6.481| 1.186 7.380| -3.1087 | .3062-4 .9953 .2331-2
7,200| 2.007( .3263+3| 50.10 6.993] 1.449] 7.392 -3.1213 | .24pl-4 .9934 +3299-2
7,400[ 2.009 .3317+3| 50.30 T.640| 1.411( 7.398 -3.1338 | .1935-4 .9908 458h-2
7,600 2.013| .3375+s 50.51)  8.446| 1.374] 7.403 -3.1461 | .1561-2 .9875 6264 -2
7,800 2.017 3bb2+a| 50,751 9.436 1.340f 7.411) -3.1583 .1270-4 .9831 BLp6-2
8,000| 2.023| .3514+s 51.00) 10.64 [ 1.309| 7.k425 -3.1705 | .10k1-4 9776 $1117-2
8,200 2.030| .3597+a| 51.28 12.08 1.282| 7.4k47| -3.18028 .8577-s .9708 .1460-1
8,500 2.038| .3692+a 51.59) 13.80 | 1.259| 7.478 -3.1951 | .710k4-s .9623 .1884 -2
8,600| 2.049| .3800+a] 51.9L 15.81 | 1.239| 7.s520 -3.20716 | .5904-s .9520 2401-1
8,800] 2.062| .39244a 52.331 18.16 [ 1.222| 7.572 -3.220k | .4919-s <9395 23024 -1
9,000] 2.078| .4067+a| 52.77| 20.88 1.209| 7.636] -3.2335 .4103-5 <92kt «3765-1
9,200| 2.097| .4231+a| 53.26| 23.99 11971 7.711) -3.2470 .3423-5 .9072 .4638-2
9,400] 2.120 ~b419+a) 53.81) 27.52 | 1.188 T-797| -3.2610 | .2851-s . 8869 5654 -1
9,600| 2.146| .4635+a 5k.43| 31.50 | 1.181f 7.895 -3.2755 | .2369-s .8635 .6823-1
9,800 2.177( .u881+a 55.13 35.93 | 1.176| 8.005 -3.2907 | .1960-s .8370 .8151-2
10,000{ 2.213| .5162+s| 55.90| L40.81 1.171f 8.128| -3.3066 .1613-5 .8071 L9643-1
11,0001 2.481) .7180+s| 61.13( 70.53 1.163] 8.945] -3.3975 .5377-8 6123 .1938
12,000| 2.897| .1027+4] 68.46 2503 | 1.169| 10.09 | -3.5027 .1312-8 . 3806 . 3097
13,0001 3.354| .1372+4| 76.01| 86.92 1.187| 11.39 | -3.6010 .2268-7 .1926 <Lo37
14,000] 3.682| .1635+4 81.34 55.76 | 1.024| 12.82 -3.6738 | .3232-8 .8626-1 .4569
15,000 3.853| .1790+4| 84.28| 31.72 | 1.28g 13.79 | -3.7235 | .L653-5 .3805-1 | .4810
16,000| 3.931| .1882+4| 85.90 19.76 | 1.383] 14.98 | -3.7602 «7579-10| .1757-1 Lo12
17,000] 3.966] .1943+s| 86.92 14,49 ) 1.482] 16.10 -3.7903 | .1lhk2-10| .8665-2 .Lgs7
18,000 3.982| .1991+4 87.67 12.18 | 1.558 17.66 | -3.8169 | .3188-11 45652 -Logy
19,000 3.990} .2034+4[ 88.30| 11.12 [ 1.606 17.82 | -3.8412 | .8079-12 .2558-2 4987
20,000 3.994] .2074+4| 88.85 10.60 | 1.633 18.45 | -3.8640 -2307-12[ .1515-2 <4992
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TABLE

TT. - THERMODYHAMIC PROPERTIES OF FQUILIBRIU
p = 0.0600 atn

1 HYDROGEN - Continued

s 7H Z5 ZCp a
o z T, = - y - 1og€i My, My T+
300 | 1.000 38441 | 18.52 3.5001 1.400 1.048 | -1.2606 | 0.1000+1 | 0.0000 0.0000
600 | 1.000| .7689+1| 20.95 3.503) 1.399| 1.k82 -1.5636 | .1000+1 .1921-25]  .0000
1,000 {1.000 .1085+2 | 22.75 3.572| 1.389 1.906 | -1.7854 } 1.0000 .9391-8 .0000
1,200 | 1.000| .1550+2 23.51 3.645| 1.378[ 2.079 -1.8646 ) 1.0000 .8170-6 . 0000
1,400 | 1.000 .1820+2| 23.98 3.735] 1.366 0,036 | -1.9316 | 1.0000 ,2016-4 .0000
1,600 | 1.000 .2098+2 | 24.49 3,877 1.349 2.376 | -1.9896 | .9998 .2258-3 .0000
1,800 |[1.001| .2392+2 2k ,96 L.233| 1.319] 2.k92 -o.0k10) .9985 .1490-2 .9715-19
2,000 [1.0031 .2733+2 25.45 5.235| 1.264 2,574 | -2.0880| 9932 LE768-2 .18g0-18
2,200 | 1.012 .319k+2| 26.05 7.706| 1.203} 2.639|-2.1330 9767 .2331-1 L142g-14
2,4%00 | 1.033 .3928+2 1 26.92 12.89 | 1.160] 2.727}-2.1799 .935k L6hbh-1 .5268-13
2,600 | 1.081 .5186+2| 28.29| 22.29 1.140| 2.86L | -2.234 8508 .1kge .1110-11
2,800 | 1.170C .7318+2| 30.4k 36.7% | 1.135] 3.072]-2.3010 L7087 .2913 .1486-10
3,000 | 1.318 1063+a| 33.53] 53.50 | 1.137 3.367 | -2.382k L5178 L4802 .136k-9
3,200 | 1.513 .1495+a| 37.36| 62.01 1.1860  3.73L | -2.b705) 3215 L6785 .9075-9
3,400 | 1.707| .1925+3 fo.92| s2.58 | 1.162 4.119 | -2.5491 1 .1717 .8p83 L h615-8
3,600 | 1.845 .o2k3+3| 43.41| 34.20 | 1.191 W47k | -2.6077 | WBM11-a .9159 .1892-7
3,800 | 1.922 ok38+a| B4.85| 20.07 1.o41]  4.811 | -2.6490 J4063-1 L9594 LB5€T-7
L,000 | 1.960]| .2553+3 45.66 1 12.37 1.316] 5.1561 -2 67981 .2021-1 9798 .1998-8
4,200 | 1.979| .2628+s 46.16 8.638| 1.408| 5.507)-2.7032 .1053-1 .9895 .5460-6
4,400 | 1.988 .268k+a | W6.52 6.860! 1.hgu4l 5.831 _2.727k | .5768-2 .g9k2 .1363-5
4,600 | 1.993| .273143 45.80 5.994] 1.559 .10k | -2. 7478 .3311-2 L9967 .31Lk5-5
4,800 | 1.996| .2773+3 47.05 5.559| 1.601] 6.327 -2.7669 | .1985-2 .9980 L6784-5
5,000 | 1.998 .2813+3 7.27 5.334| 1.625] 6.511 -2,7849 | .1237-2 .9987 .1378-4
5,200 | 1.998 .o851+a ) b7.4T 5.200| 1.638 6.670 | -=.8021 | .7983-3 .9991 2657-4
5,400 | 1.999 288943 | 47.67 5,168 1.6%3 6.809 | -2.8167[ .5316-3 .999k LEBE-a
5,600 | 1.999| .2927+3 47.86 5.157| 1.6k3] 6.935 -0.83k5 | .36k0-3 .9995 L86LT-4
5,800 | 2.000 L0965+a | 4B8.04 5,180| 1.638 7.048 | -2.8499 .2556-3 .9994 .1k63-8
6,000 | 2.000| .3003+3 48,22 5.234] 1.629 7.148 | -2.8647 .1836-3 .9993 .2Lk03-3
6,200 | 2.000| .3042+s 48.39 5.304] 1.614| T7.235 -2.8790| .1346-3 L9991 .3826-3
6,400 | 2.001 308145 | 4B.56 5.456) 1.595 7.308 | -2.8929 | .1005-3 L9987 .5924-3
6,600 | 2.002| .3122+3 48,73 5.640| 1.571 7.36%5 | -2.9054 L7635-4 .9981 .89k2-3
6,800 | 2.002 .316k+3| 4B.90 5,888 1.543] 7.h09-2.9295 .5886-4 L9973 .1319-2
7,000 | 2.00k .3208+3| 49.08 6.012| 1.510| 7.439 -2.9324 | .L4600-4 L9961 .190k-2
7,200 | 2.0050 .3255+3 Lg.26 6.630] 1.h475| T.458 -2.9450| .3640-4 .9946 .2695-2
7,400 | 2.007 .3306+3| 49.45 7.157| 1.439| T.470]-2.95T3 .2912-4 .9925 .3Th6-2
7,600 | 2.010 .3360+3| 149.65 7.815| 1.ko3| T.%78 -2.9695| .2352-4 .9897 .5121-2
7,800 |=z.01k .3heo+a| 49.86 8.623| 1.369| 7.486 -2.9816| .1917-4 .9862 68912
8,000 | 2.018 348743 50.09 9.605| 1.337 7.%97 ] -2.9935 .157k-4 L9817 .9138-2
8,200 | e.o2k .3560+3 | 50.3k% 10.78 | 1.308] 7.514]-3.0055 .1301-4 L9761 .1195-1
8,40 | 2.031 364543 | 50.62 12.18 | 1.282| 7.5391-3.0175 .1081-4 L9691 .15k
8,600 | 2.0k0 .3Th143 | 50.92 13.83 | 1.260| 7.573 -3.0206| .9018-5 L9606 ,1969-1
8,800 | 2.051 .3849+3| 51.26 15.76 | Ll.2k2 7.617 | -3.0819 1 .7550-5 .9503 .oh83-1
9,000 | 2.064]| .3972+3 5L.64| 17.98 1.006| T7.671|-3.054k| .633k-5 .9381 .3096-1
9,200 | 2.079 L113+a| 52.06] 20.53 | 1.213 7.73k | -3.0672) .5320-5 9236 38211
9,k00 | 2.098 Ao73+s| 52.53| 23.43 | 1.202 7.809 | -3.0804 | 4469-5 L9066 L6681
9,600 | 2.120 AhsT+a]  53.06 26.70 | 1.193] 7.80k -3.0940 | .37k9-S L8871 .5646-1
9,800 | 2.145 Le65+3 | 53.651 30.35 1.186] 7.990| -3.1081| .3138-5 L8647 L676k-1
10,000 | 2.175| .4g02+3 sh,30] 3b.bL 1.180| 8.098|-3.1228 .2618-5 839k .8029-1
11,000 | 2.396 6608+a| 58.72| 60.08 1.168{ 8.818| -3.2064k| .9632-8 L6691 L1655
12,000 | 2.759 .9318+3| 65.15 8647 | 1.170f 9.8551 -3.3033 ,2751-8 L4500 L2750
13,000 | 3.201 106644 | T2.Lk| 90.25 1.184| 11.10 | -3.bOMT| .5712-7 .2k9é 3752
14,000 | 3.571 .1556+4 | T78.34% 65.85 | 1l.212 12.34 | -3.4844] .9383-8 .1200 LLkoo
15,000 | 3.791 ATh644| 81931 39.39 1.263] 13.51 | -3.54%03 J1h6e-8 .5507-1 L7es
16,000 | 3.899 .1859+44 | 83.92| 23.92 1.342| 14.66 | -3.5805 plhe-o .2591-1 870
17,000 | 3.949] .1931+4 85.12| 16.57 | 1.437 15.80 | -3.6124| .Lk783-10 .1289-1 ho36
18,000 | 3.973 .1985+4 | 85.96| 13.22 1.522 16.82 -3.6398| .1066-10 L681T7-2 RITSS
19,000 | 3.985| .2030+% 86.63| 11.66 | 1.581 17.66 | -3.66k6 | .2713-*1 .38a7-2 Lkl
20,000 | 3.991| .207i+% 87.201 10.90 1.618| 18.35 | -3.6876 ST76k-12]  Lp268-2 Long




TABLE IT.- THERMODYNAMIC PROPERTIES OF FQUILIBRIUM HYDROGEN - Continued
p = 0.0800 atm
7, ZH z8 ZCp a sy
ox Z R—TO B = > g.; log o NHZ Ny Nyt
300 | 1.000 { 0.38kk+1 | 18.24 3.500] 1.%00| 1.048 [-1.1376 | 0.1000+1 0.0000 0.0000
€00 | 1.000 | .7689+1 | 20.67 3.5037 1.399) 1.482 [-1.4387 | .1000+1 .1663-15 .0000
1,000 | 1.000 .1285+42 | 22.47 3.572{ 1.389] 1.906 -1.6605 | 1.0000 .8133-8 .0000
1,200 |1.000 | .1550+2 | 23.12 3.645| 1.378| 2.080 -1.7397 | 1.0000 .7075-6 .0000
1,400 |1.000 182042 | 23.69 3.734 1.366| 2.236 |-1.8066 1.0000 A7h6-4 .0000
1,600 |1.000 | .2097+2 | 2bL.20 3.868| 1.350| 2.377 -1.86k7 1 .9998 .1956-3 .0000
1,800 [1.001 | .2390+2 | 2k.67 4.187| 1.322| 2.hg9s -1.9161 | .9987 .1290-2 .7830-19
2,000 | 1.003 | .272k+z2 | 25,15 5.064] 1.2721 2.581 | -1.9628 L9941 .586k-2 .1506-16
2,200 11.010 | .3163+2| 25.72 7.213] 1.212] 2.648 | -2.0073 | .9798 .2022-1 .1152-14
2,400 | 1.029 .3837+2 | 26.52 | 11.72 | 1 167 2.731 [-2.0531 .9438 .5623-1 Lo55-14a
2,600 |1.070 | .k968+2 | 27.75 19.89 | 1.1ks| 2.858 |-2.1048 8694 .1306 .8991-12
2,800 [1.148 | .6865+2 | 29.66 32.69 | 1.137( 3.048 {-2.1677 LTh1g .2581 .1211-10
3,000 1 1.279 1 .9836+2 | 32.46 | 18,55 1.139] 3.320 |-2.2b4k | 5647 4358 .1123-9
3,200 11.460 | .1386+a | 36.00 59.63 | 1.148] 3.668 -2.3300 | .3698 .6302 L1576-9
3,400 [1.65L | .18184s 39.58 1 55.32 | 1.160| L.ok8 |-5.5106 .2088 L7911 .3906-a
3,600 |1.807 | .2166+s | h2.30 38.95 | 1.184%{ 4.Lo8 -2.4738 | L1067 .8933 .1618-7
3,800 [1.900 | .2392+a | 43.97 23.67 | 1.225( 4,743 -2.5190 | .5280-1 9h7e .5651~7
4,000 [1.946 | .25284a W93 | 1k.46 | 1.290( 5.080 -2.5522 | .2660-1 L9734 .1725-6
L,200 {1.972 .2615+a | 145,50 9.752| 1.374| 5.ka5 |-2.5788 .1395-1 .9860 A721-6
h,b00 [1.985 | 267642 | 145.90 T.451) 1461 5.757 |-2.6017 LT661-2 .9923 .1179-5
4,600 11.991 | .2726+2 | 46.20 6.315| 1.533] 6.048 |-2.6204 J4hos5-2 .9956 .2722-5
4,800 [1.995 | .2770+a | 4E.Lg 5.738| 1.583| 6.288 |-0.6416 2643-2 .9973 .5873-5
5,000 | 1.997 | .2811+a | L6.68 5.437] 1.614 | 6.486 -2.6598 | .1648-2 .9983 .1193-4
5,200 |1.998 | .2850+3 | L46.89 5.279] 1.632] 6.65% |-2.6771 | .1064-2 .9989 .2300-4
5,400 [1.999 | .2889+a | 47.09 5.2011 1.6k0) 6.801 |-2.6936 | .7085-3 .9992 Jh231-4
5,600 |1.999 | .2927+s | 47.28 5.1721 1.6k2| 6.932 |-2.7095 4852-a .9994 .Thé2-4
5,800 [2.000 | .296k+a [ 47.46 5.1791 1.6391 7,050 (-2.72hk9 | ,3408-a .9994 L1267-3
6,000 [2.000 | .3002+3 | L47.64 5.2181 1.632| 7.155 -2.7397 | .2hy8-3 .9993 .2081-3
6,200 [2.000 | .3041+3 | 47.81 5.292( 1.6201 7.24k7 [-2.75k0 -1795-3 -9992 .3313-3
6,400 [2.001 | .3080+3 L7.98 5.403| 1.603| 7.325 -2.7679 | .13k1-3 .9988 .5130-3
6,600 | 2.001 | .3120+3 48,15 5.560[ 1.582] 7.390 -2.7814 | .1018-3 .9983 LTTh4-3
6,800 [2.002 | .3160+a 48,32 5.T13| 1.5561 7.4bo [-2.79ks5 .7853-4 .9976 dlke-2
7,000 |2.003 | .3205+3 | 4B8.4g 6.053| 1.526| 7.477 -2.8073 | .61k0-4 L9966 .1649-2
7,200 [2.005 | .3250+3 | U48.66 6.414 | 1.493| 7.502 |-2.8199 .L860-4 .9953 .2335-2
7,400 [2.006 | .3299+3 | 48.8L 6.870( 1.458] 7.519 -2.8322 | .3890-4 .9935 .3246-2
7,600 |2.009 | .3351+2 49,03 T.439| 1.4523| 7.530 -2.8443 | ,31L5-4 .9911 4438-2
7,800 |2.012 | .3L0B+a kg, 2L 8.139] 1.389| 7.s5ko -2.8562 | .2565-4 .9880 .5973-2
8,000 |2.016 | .3471+3 49,45 8.989| 1.357( 7.550 |-2.8681 .2109-4 .9841 L7924 -2
8,200 |2.021 | .3540+a b9.69 | 10.01 | 1.327 7.565 |-2.8799 | .1745-4 .9792 .1037-1
8,400 [2.027 | .3618+a bo.gh | 11.22 | 1.300 7.587 |-2.8917 | .1453-4 9732 .1340-1
8,600 {2.035 | .3705+3 50.22 | 12.65 | 1.277] 7.616 -2.9035 | .1215-4 .9658 .1710-1
8,800 [2.0bk | ,380k+s 50.53 | 1k.32 | 1.256( 7.654 -2.9155 | .1020-4 .9568 ,2158-1
9,000 |2.055 | .3916+3 | 50.88 | 16.24 1.239] T7.701 [-2.9276 .8592-5 L9461 .2693-1
9,200 12.069 | .hok2+s | 51.26 | 18.46 1.2251 7.758 [-2.9400 | .72L7-5 .933% .3327-1
9,400 [2.085 | .4187+3 51.68 | 20.97 | 1.212 7.825 |-2.9527 | .6117-5 .9186 .Lo69-1
9,600 [2.104 | .435043 52.15 | 23.82 | l.2c2| 7.902 [-2.9658 .5162-5 .901L .4929-1
9,800 [2.126 | 453643 | 52.67 | 27.00 1.19k | 7.989 [-2.9792 | .L350-5 .8817 .5915-1
10,000 12.151 | 474743 | 53.25 30.54 11,188 8.087 [-2.9932 .3657-5 .8593 .7036-1
11,000 |2.345 | .6259+43 | 57,17 | 53.41 1.171| 8.74k4 [-3.0721 | .1429-s L7057 J1k72
12,000 (2.669 | .8703+a | 62.97 79.4% | 1.172( 9.705 |-3.1661 L450k-6 4986 .2507
13,000 13.090 | .1189+ | 69.92 | 89.82 1.183]10.90 [-3.2645 .1059-8 .2943 .3528
14,000 [3.480 | .1h92+a | 76.07 72.10 [ 1.207 | 12.1% [-3.3482 LA9h1-7 .1k95 4253
15,000 13.735 | .1706+4 | 80.11 | 45.58 1.249113.30 [-3.%089 | .3238-s .7097-1 Jhehs
16,000 [3.868 | .1837+4 82.43 | 27.68 | 1.317| 1k.k4 -3.h522 | L5669-9 .3398-1 4830
17,000 13.933 | .1920+4 | 83.80 | 18.55 | 1.Lo5 15.57 |-3.4857 | .1115-e .170k-2 4915
18,000 [3.964 | .1979+a | 8L.72 14,2k 1 1.493) 16.62 -3.5139 | .2505-10 | .904g-2 .hgss
19,000 13.980 | .2027+4 | 85.43 | 12.20 1.560 | 17.52 {-3.5391 .6398-11 | .5090-2 Lors
120,000 (3.988 | .2069+ | 86.03 | 11.19 [ 1.604 18.26 [-3.5623 -1835-11 | .3020-2 k985
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TABLE II.- THERMODYNAMIC PROPERTIES OF EQUILIBRIUM HYDROGEN - Continued

p=0.1 atm
T, ZH zs “p e 2
o Z RT, R R Y ag log oo NHZ Ny Nu+
300 |1.000 |0.384k+1 18.02 3.500 | 1.400 | 1.048 -1.0407 |0.1000+1 | 0.0000 0.0000
200 |1.000 | .7689+1 | 20.kk 3.503 | 1.399 | 1.hk82 -1.3418 [ .1000+1 .1488-15 | .0000
1,000 [1.000 .1285+2 | 22.2% 3.572 | 1.389 1.906 {-1.5636 | .1000+1 .1274-8 .0000
1,200 {1.000 [ .1550+2 22.90 3.6L45(1.3718| 2.080 -1.6428 [1.0000 .6328-6 0000
1,400 [1.000 | .1820+2 23.47 3.734 | 1.366 2,236 |-1.7097 |1.0000 .1562-4 ,0000
1,600 |1.000 | .2097+2 23.98 3.862|1.351| 2.377 -1.7678 | .9998 .1749-3 .0000
1,800 |1.001 | .2389+2 ob bk L.156| 1.32k | 2.497 -1.8191 | .9588 .115k4-2 .6623-19
2,000 |1.003 | .2718+2 2k.g2 4.9h8 | 1.277]| 2.586 -1.8658 | 9947 .52k7-2 .1291-16
2,200 |1.009 .31k1+2 | 25.47 6.876| 1.218| 2.654 |-1.9100 .9819 .1811-1 .9754-15
2,L00 |1.026 | .3776+2 26.22 | 10.91 | 1.173 2.73% |-1.9549 | 9495 ,50kk-1 .3605-13
2,600 |1.062 | .4B20+2 | 27.35 18.25 | 1.148| 2.8k -2.0049 | .8823 L1177 .7633-12
2,800 |1.133 .6553+2 | 29.10 29.85 | 1.139| 3.032 -2.0649 7655 .2345 .1033-10
3,000 |1.251 | .9277+2 31.66 | 44.81 1.140} 3.287 |-2.1380 .5985 .Lo1s .9642-10
3,200 |1.420 ,1306+3 | 3%.99 | 57.09 1.146| 3.618 |-2.2212 .4o8o .5920 .6568-9
3,400 |1.612 | 173143 38.52 | 56.45 1.158| 3.992 |-2.3025 2406 L7594 .3k23-e
3,600 |1.77h .2098+a | 41.38 | 42.43 | 1.179 4.355 |-2.3689 | .1273 87271 L 14317
3,800 |1.879 | .2349+3 43,2k | 26.77 | 1.215 4,691 |-2.k173 | .6L4O-1 .9356 .5023-7
L,000 [1.936 | .250bk+a Lk,33 | 16.39 | 1.2721 5.022 -2.4k527 | .3282-1 9672 .1538-6
L,200 |1.966 | .2601+3 Lh.g8 | 10.82 | 1.3501 5. 362 |-2.480k | .1732-1 9827 L2156
b koo [1.981 | .2669+8 5.4 8.028| 1.435| 5.696 |-2.50L0 .95L1-2 .9905 .1053-5
4,600 [1.989 | .2722+3 L5.73 6.631] 1.511| 5.998 |-2.5230 .5495-2 L9945 .243k-s
L,800 |1.993 | .2768+3 46.00 5.916| 1.567| 6.252 -2.544L | .3299-2 L9967 .5251-5
5,000 |1.996 .2809+3 | 46.23 5.540| 1.604| 6.463 -2.5627 | .2058-2 .9979 L1067~
5,200 |1.997 | -2849+3 IR 5.3%0| 1.625| 6.640 -2.5801 | .1329-2 .9986 20574
5,400 |1.998 288843 | L46.6k 5.235| 1.636| 6.792 -2.5967 | .8853-3 .9990 378k~
5,600 |1.999 292643 | 46.83 5.189 | 1.641 6.928 |-2.6126 | .6064-3 .9993 L66Th—=
5,800 | 1.999 .296k+a | LT.01 5.184 | 1.639 7.049 |-2.6279 | .4259-3 .9993 .1134-3
6,000 |2.000 | .3002+3 47.19 5.211| 1.634% 7.158 |-2.6427 | .3060-3 .9993 .1861-3
6,200 |2.000 .30k0+3 | 47.36 5.272| 1.623 7.254 |-2.6571 | .22kk-3 .9992 .2963-3
6,400 [2.001 | .3079+3 47.53 5.368] L.608| 7.337 -0.6709 | .1676-3 .9989 .4589-3
6,600 |2.001 | .3119+3 47.70 5,507 | 1.589 7.406 |-2.68k4 | .1273-3 .9985 69278
6,800 |2.002 | .3160+3 47.86 5.695| 1.565| T.462 -2.6975 | .9621-4 .9979 .1022-2
7,000 [2.003 | -3203+3 L8.03 5.9451 1.537 7.50k |-2.7103 L7680-4 .9970 L1b75-2
7,200 |2.004 .3ok7+3 | 48.20 6.267| 1.506| T.535 -0.7228 | .6081-4 .9958 .208g9-2
7,400 |2.006 | .3295+3 48.38 6.674 | 1.473| 7.555 |-2.7351 4B69-4 .99kl 29042
7,600 | 2.008 .33h5+3 | 4B.56 7.183| 1.k39| T.570 -2, 7h12 | .3939-4 .9920 .3971-2
7,800 12.011 .3400+3 | 48.76 7.809! 1.405| 7.581 |-2.7590 .3215-4 .9893 53462
8,000 |2.01% | .3460+3 L8.97 8.569| 1.372| T.592 -2.7708 | .26k5-4 .9858 .7093-2
8,200 | 2.019 .3526+3 | 49.19 9.482| 1.3k2| T7.606 -2.7825 | .2191-4 L9814 92842
8,400 |2.024 | .3599+2 49.43 | 10.57 | 1.315 7.625 [-2.7941 | .1827-4 L9760 .1200-1
8,600 |2.031 .3681+3 | 49.69 11.84% | 1.290| T.651 -2.8058 | .1530-4 L9693 .1532-1
8,800 |{2.039 | .3773+8 49.98 | 13.3k 1.2691 7.686 -2.8176 | .1287-4 .9613 ,1934-1
9,000 |2.049 .3877+3 | 50.30 15.06 | 1.250 7.728 |-2.8295 .1087-4 L9517 2k16-1
9,200 |2.061 .399k+3 | 50.65 17.0% | 1.235| T7.780 -2.8416 | .9191-5 .9403 .2986-1
9,400 [2.076 Jdao7+s | 51.04 ) 19.30 | 1.222 7.842 | -2.8539 .T785-5 .9269 .3656-1
9,600 |2.093 L4o78+43 | 51.48 01,84 1 1.211) 7.912 -2.8666 .6595-5 9113 44334
9,800 [2.112 LhhB84a | 51.95 | 24.70 | 1.2011 T.993 -2.8796 | .5584-5 .8935 ,5326-1
10,000 |2.135 Lehoss | 52.49 1 27.89 1.194| 8.08% -2.8931 | .b720-8 L8731 .63k3
11,000 j2.310 | .6018+2 56.06 | 48.69 | 1.175 8.696 [-2.9685 | .1921-5 L7319 .1340
12,000 | 2.605 8o65+a3 | 61.381 73.90 1.7k 9.598 |-3.0586 .6490-6 .5353 .2323
13,000 | 3.006 | .1130+% 68.00 | 88.03 | 1.183] 10.75 [-3.1555 .1672-8 .3308 .3346
14,000 [ 3.403 | 1437+ 424 | 76.00 | 1.203 11.98 |-3.2415 | .3347-7 .1755 aee
15,000 | 3.684 L1670+4 | 78.62 | 50.62 1.2k0| 13.1% ]-3.3060 .5928-8 18589-1 4570
16,000 | 3.839 1816+4 | 81.21| 31.08 | 1.300 14.27 [-3.3520| .1072-8 4179-1 L4791
17,000 | 3.917 | .1908+4¢ go.74 | 20.42 | 1.382] 15.39 -3,3870 | .2lkl-s .2lle-1 489k
18,000 | 3.955 | .1972+4 83.74 | 15.23 | 1.469 16.46 |-3.4161 | .hBLg-10 J1126-1 Lol
19,000 | 3.975 | .2023+4 gh.bol 12.73 | 1.541 17.40 [-3.4417 .1243-10 .63L6-2 .4o68
20,000 | 3.985 2067+4 | 85.11| 11.hk9 | 1.591 18.18 |-3.4651 ) .3573-11 .3769-2 .ho81




TABLE II.- THERMODYNAMIC PROPERTIES OF FQUILIBRIUM HYDROGEN - Continued
P =0.2 atm

T, . ZH zs ZCp & ‘

o z = - = y a logéi Ny, Ny Nyt

300 |1.000 [0.38kk+1 [17.32 | 3.500 {1.4500 | 1.04L8 -0.73969 | 0.1000+1 | 0.0000 0. 0000

600 [1.000 | .7689+1 |19.75 3.503 }11.399 [ 1.482 |-1.04ko7 +1000+1 .1052-13|  .0000
1,000 [1.000 | .1285+2 |21.55 | 3.572 [1.389 | 1.906 |-1.2606 .1000+1 51k4-8 . 0000
1,200 11.000 | .1550+2 122.21 | 3.645 |1.378 | 2.080 |-1.3418 |1.0000 Jh75-8 . 0000
1,L00 |1.000 | .1820+2 |22.78 | 3.732 1.366 | 2.236 |-1.4087 |1.0000 .1104-2 . 0000
1,600 [1.000 | .2097+2 |23.28 | 3.8y 1.352 | 2.379 |-1.4667 . 9999 .1237-3 . 0000
1,800 |1.000 | .2386+2 {23.75 | L.o78 |1.330 2.503 [-1.5180 .9992 .8164-3 .3939-19
2,000 {1.002 | .2702+2 |24.20 | 4.659 |1.292 | 2.600 -1.564k .9963 .3713-2 767717
2,200 {1.006 | .3087+2 |24.70 | 6.041 1.239 | 2.674 |-1.6078 .9872 L1284 -1 .5807-15
2,400 11.018 | .3623+2 |25.34 | 8.912 |1.191 2.748 [-1.6507 L9641 +3594-1 .2152-13
2,600 [1.044 | .LL50+2 |26.24 {1414 {1.161 2.850 |-1.6964 .9152 .8478-1 .4581-12
2,800 |1.09% | .5772+2 |27.57 22.57 [1.147 | 2.997 {-1.7L489 8276 L1724 L6262-11
3,000 [1.180 | .7838+2 {29.51 |34.33 [1.1Lh | 3.204 |-1.8118 .6942 .3058 -5950-10
3,200 [1.311 | .1083+3 |32.15 [47.15 |1.148 3.482 [-1.8855 .5251 JLrhg <4160-9
3,400 |1.L80 | .1461+3 |35.27 [5k.55 1.156 | 3.820 |[-1.9644 .3512 . 6488 .2237-8
3,600 |1.654 | .1852+3 [38.33 [50.11 1.170 | 4.181 [-2.0374 .2091 .7909 .9630-8
3,800 11.793 | .2173+3 | 40.70 [36.99 1.193 | 4.525 [-2.0960 1152 .8848 L3454 -7
4,000 |1.88L | .2395+3 |L2.26 |2k4.13 1.230 | L.849 |-2.1396 6178-1 .9382 .1071-8
4,200 11.935 | .2537+3 [43.21 {15.56 1.285 | 5.170 |-2.1725 3350-1 . 9665 .2956-6
4,400 11.963 | .2632+3 [43.81 10.73 [1.357 | 5.496 [-2.1990 .1873-1 .9813 .7415-8
4,600 [1.978 | .2700+3 |Uk.22 8.155 }1.435 | 5.816 -2.2217 .1087-1 .9891 .1716-5
4,800 |1.987 | .275u4+3 [L4h4.54 6.789 11.505 | 6.108 |-2.2420 .6556-2 L9934 .3707-5
5,000 11.992 | .2801+3 [44.80 | 6.051 [1.558 | 6.358 |-2.2608 4100-2 .9959 .7539-5
5,200 11.995 | .28L4k+3 [45.03 | 5.645 [1.595 6.569 [-2.2785 2651-2 .9973 <145k -4
5,400 |1.996 | .2884+3 |45.2L | 5.419 [1.618 6.747 |-2.2952 1768-2 .9982 267k-2
5,600 [1.998 | .2923+3 145.43 | 5.0296 1.630 | 6.902 |-2.3113 1211-2 .9987 .4718-4
5,800 [1.998 | .2962+3 | 45.62 5.237 11.635 | 7.038 |-2.3267 8512-3 .9990 .8014-4
6,000 [1.999 | .3000+3 |45.79 | 5,202 1.635 | 7.159 |-2.3415 L6117 -3 .9991 .1316-4
6,200 {1.999 | .3038+3 |45.96 | 5.242 1.630 | 7.268 |-2.3559 L4487 -3 .9991 .2095 -3
6,400 [2.000 | .3077+a |46.13 | 5.295 |1.621 7.36k |-2.3698 3353-3 <9990 .3245-3
6,600 [2.000 | .3116+3 |46.30 5.383 |1.607 | 7.448 |-2.3832 2548-3 .9988 .4899-3
6,800 [2.001 | .3156+3 |46.46 | 5.510 1.590 | 7.519 |-2.3963 1966-3 .9984 7227 -3
7,000 [2.002 | .3197+3 |46.62 [ 5,682 |1.568 7577 |-2.4091 1538-3 .9978 .10hkkL-2
7,200 12.003 | .3239+3 [46.78 | 5.906 |1.542 | 7.623 -2.4215 1219-3 . 9969 L1478-2
7,400 |2.00k | .3283+3 |46.95 | 6.192 1.5 [ 7.659 |-2.4337 I771-4 .9958 2055-2
7,600 [2.005 | .3330+3 I47.12 | 6.550 |1.L8) 7.685 [-2.L4456 7914 -4 L9943 .2811-2
7,800 12.007 | .3379+3 {47.29 | 6.991 1.453 | 7.705 |-2.4573 6470-4 .9924 .3786-2
8,000 ]2.010 | .3433+3 |47.48 7-528 |1.421 | 7.721 |-2.4689 5334-4 .9899 5026-2
8,200 [2.013 | .3490+3 [L7.67 8.173 ]1.391 | 7.736 |-2.4803 L431-4 . 9868 .6583-2
8,400 |2.017 | .3552+3 | 47.88 | B8.9L4D 1.362 | 7.752 {-2.4916 3706-4 .9829 .8514-2
8,600 [2.022 | .3621+a [48.10 | 9.844 |1.335 7.772 |-2.5008 3117 -4 .9782 .1088-3
8,800 12.028 | .3697+3 |48.34% |10.90 1.311 | 7.797 |-2.5141 2635-4 L9725 .1376-1
9,000 12.035 | .3781+a |48.59 12.12 |1.289 7.829 [-2.5254 2237 -4 .9656 .1721-21
9,200 12,043 | .3875+3 [48.88 113.52 |1.270 | 7.868 -2.5367 1906-4 .9574 .2131-1
9,400 |2.05L4 | .3980+3 [49.18 |15.12 |1.254 | 7.914 -2.5482 1628-4 L9k .2614-1
9,600 12.066 | .4097+3 |49.52 16.93 {1.240 | 7.969 -2.5599 1393-4 L9364 3177-1
9,800 |2.080 | .4228+a |49.89 [18.97 |1.208 8.032 |-2.5718 1193-4 .9234 .3829-1
10,000 12.096 | .4375+3 |50.30 {21.25 |1.218 8.130 |-2.5839 1022-4 .9085 A575-1
11,000 12.220 | .5412+3 [52.98 |36.47 |1.188 8.593 | -2.6504 L608-s .801 +9919-31
12,000 |2.438 | .7116+a [57.02 [57.25 |1.180 9.328 |[-2.7288 1858-s 6406 L1797
13,000 |2.761 | .9592+s |62.42 |76.69 |1.185 10.31 |[-2.8176 6157 -8 4488 L2756
14,000 |3.142 [ .125L4+4 [68.39 80.79 |1.198 {11.k7 |-2.9059 1619-8 . 2730 .3635
15,000 |3.482 | .1526+¢ |73.51 |65.18 |1.221 |12.6L -2.980k4 3564-7 . 1489 L4255
16,000 [3.712 | .1725+4 [77.03 43.95 [1.261 [13.75 [-3.0363 7366-8 JT7L8-1 .L613
17,000 [3.844 | .185544 (79.19 |28.5L 1.320 |14.83 |-3.0778 1581 -8 .4058-1 797
18,000 |3.914 | .1942+¢ [80.55 19.80 |1.396 |15.90 |-3.1104 3713-2 .2203-1 4890
19,000 13.950 | .2005+4 [81.49 [15.26 |1.h74 16.92 |-3.1380 9701-10) .1253-1 4937
20,000 [3.970 | .2056+4 {82.20 {12.91 |1.539 |17.82 -3.1624 2816-10 .7483-2 <4963
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TABLE II.- THERMODYIIAMIC PROPERTIES OF EQUILIBRIUM HYDROGFI - Continued
p = 0.4 atn
T, i ZH 7S “Cp , & o
=3 IR = B R o | 80| e Ty "
300| 1.000{0.38kk+1 16.63]  3.500] 1.400 1.0u81 -0.43866] 0.1000+1
gocl 1.000| .7689+x | 19.06| 3.503| 1.399 1.4821 -.739691  .1000+1
1,000] 1.000 .1285+ | 20.86] 3.572 1.389| 1.906| -.96154 .1000+1
1,200 1.000| .1550+2 | 21.51 3.6u4| 1.378] 2.080 -1.0LkC7 | 1.0000
1,400| 1.000| .1819+2 22,08 3.731) 1.366] 2.2361 -1.1077 1.0000
1,600 1.000 .2096+2 | 22.39] 3.837| 1.353 2.380| -1.1657 L5999
1,800| 1.000 238342 | 23.05] 4.023 1.335| 2.507| -1.21€5 NsisTollt
2,000| 1.001| .2691+2 23.49]  L.4550 1.303 2.612| -1.2031 eleran
£,200{ 1.005| .3049+2 23.96] 5.450[ 1.258 2,693 -1.3059 L9909
2,400] 1.013]| .3515+2 2Lk,51) T7.k97] 1.210 2,766 -1.3473 La7hh
2,600| 1.031| -41E88+2 o5 on) 11.22 | 1.1760 2.8551 -1.3899 L9393
2,800| 1.067| .5215+2 26.28] 17.26 | 1.158] 2.978 -1.4368 Nerdhe
3,000| 1.129| .6783+2 | 27.75 26.03 | 1.151| 3.148} -1.4312 L7720
3,200| 1.226) .50BO+2 | 29.77 36.92 | 1.151) 3.376| -1.5551 L6317
3,400| 1.361} .1217+3 )} 32.33 46.96 | 1.157| 3.666 -1.626G JLeos
3,600 1.522 .1580+3 | 35.16| 50.68 1.167| L.001} -1.7002 L3143
3,800| 1.678| .1935+s | 37.79 L4.85 | 1.182] u4.346| -1L.7660 L1921
L,000} 1.800| .2223+3 39.80( 33.L0 [ 1.206 L.675 | -1.6163 L1109
L,200| 1.881| .2426+3 i1.16| 22.68 | 1.2ke| 4.989| -1.8533 62981
4,400| 1.930 .2563+3 | k2.03] 15.32 1.0041 5.299| -1.8906 L3614 -1
L,600] 1.958 | .2658+a 4p.61| 10.02 | 1.359| 3.612]| -L.9l62 212y
L,800] 1.974 Lo7oB+a | h3.02] 8.437 1.h09| 5.9181 -1.9332 L1294-1
5,000| 1.984 | .2784+s | 43.33 7.041| 1.no94) 6.202 -1.9580 B13k-2
5,200| 1.989 .2833+a | 43.59| 6.251 1.546| 6.L51| -1.9763 5275-2
5,L00| 1.993] .2877+a 43.82| 5.795] 1.383 6,664 | -1.593k4 .3523-2
5,600 1.995 .2918+s | 4k.o2| 5.531) 1. 6.8461 -2.0097 2417 -2
5,300 1.997 .2958+5 | sL.21| 5.380 1.602( T7.003( -2.0253 .1700-2
6,000 1.998 | 2997 +3 44.39| 5.3000 1.629 7.142 1 -2.0402 L1222~z
6,200 1.998 .3036+3 | Bh.5TY 5.270 1.631| 7.065] -2.05L6 896y -3
6,400 1.999 | .307k+3 yh.73| 5.279) 1.627| T.375 -2. 0686 L6704 -3
6,600| 2.000 | 3113+ L4.90] 5.321| 1.6191 7.W72 -2.0820 .5096-3 :
6,800| 2.000 | .3152+3 45.06| 5.307| L.60T| 7.558 -2.0951 393k -3 i
7,000 2.001 | .3192+s 45.221 5.5091 1.591 7.631| -2.107% .3080-3 9952 7381-3
7,200| 2.002 | -3233+3 L5.37] 5.661) 1.572 7.6931 -2.1202 L2hup-at L99TT 1045 -2
7,400| 2.002 | .3275+3 L5.531 5.859] 1.549 7.7k | -2.1323 L1959-3|  .9969 1454 -2
7,600| 2.004 | .3319+3 45,601 6.108| 1.524 7.785 | -2.14k42 .1588-3] .935% 196G -2
7,800 2.005 .3365+3 | 45.85 6.4181 1.496| 7.817 | -2.1558 .1300-3{ .9945 25E60-2
8,000 2.007 | -3413+3 L6.02] 6.795| 1.468| 7.843 -2.1672 .1073-3 | .o9e€ 3559-2
8,200 | 2.009 | .34Bh+a 46.190 T7.250( 1.439 7.864 | -2.1784 .8931-a| .9906 LESY -2
8,400 | 2.012 | .3519+3 L6.37 7.792] 1.410 7.863 | -2.189L LThB6-a | L0876 .6036-2
8,600 2.015 | .3579+3 46.561 8.430] 1.383| 7.902 -2.200k4 .6315-4 | .9BLS L1720-2
8,800 | 2.020 .36Lk3+3 | 46.77 9.176| 1.357| 7.92k | -2.2113 .5357-4 | .080L L9767 -2
$,000 | 2,025 [ .3713+3 u6.98 | 10.04 | 1.333] 7.949 | -2.222l A567-4] 2755 .1223-1
§,200 | 2.031 | .3790+3 47.21| 11.03 | 1.312 7.978 | -2.2330 .3910-a | .9696 .1516-1
9,400 | 2.038 | .3875+3 L7.46| 12.17 | 1.292 8.0Lh | -2.2438 .3355-4 | -9627 L1863-1
3,600 | 2.046 .3969+3 | 47.731 13.45 1.275| 8.056 | -2.2548 .283k-a G545 Leeht-1
9,800 | 2.056 | .LO73+3 L8.02| 1k.90 | 1.260| 8.104 -2.2658 .2500-4 | QU552 L2751
10,000 | 2.068 L4188+a | LB.34 1 16.51 | 1.2L7 8.160 | -2.2770 .0162-4 | .93kk L3281-1
11,000 | 2.156 L978+s | 50.39 ] 27.47 1.206 1 8.551 ) -2.3366 .1049-4 | .8551 JTokk-1
12,000 | 2.314 L6260+3 | 53.43| 43.3% | 1.191 9.146 | -2.4050 A812-s] L7289 L1355
13,000 | 2.559 818443 | 57.62| 61.69 | 1.190 9.963 | -2.LE35 L19k0-5 | 5633 L2183
14,00GQ | 2.883 | .1071+a 2.7k | Th.66 | 1.197 10.98 | -2.5€75 L652h-a | 3875 L3062
15,000 | 3.23C | -1346+4 67.92| 72.77 | 1.213 | 12.10 -2.6LE8 .1828-6 238k . 3008
16,000 | 3.521 L1587+4 | 72.17 ] 57.48 1.238 ) 13.21 | -2.712k h4535-7 1 21359 L4320
17,000 | 3.720 L1765+4 | 75.12 | 40.03 1.278 | k.28 | -2.7625 L1091 -7 7538-1 L4623
18,000 | 3.838 L 1886+4 | 77-02| 27.36 | 1.335115.32 -2.8009 L0732-8 4226-1 L4789
19,000 | 3.904 | .1971+4 78.28 | 19.78 | 1.403 16.35 | -2.8319 1392-9 247 -1 L4578
20,000 | 3.9%2 | .2035+4 79.18 | 15.57 | 1.%73 | 17-32 -2.8583 L2187 -9 1475-1 LLoe6




TABLE IT.- THERMODYNAMIC PROPERTIES OF EQUILIBRIUM HYDROGEN - Continued
P = 0.6 atnm
7 71 Z8 Z a e s
OI’{ Z m R —E‘E y % log % NHZ Ny JCj 24
3001 1.000 | 0.384k+1] 16.22| 3.500] 1.Loo 1.088 | -0.26257 | 0.1000+1 | 0.0000 0.0000
600 | 1.000 | .768y+1 18.65] 3.503] 1.399 1.48p -.5636 -1000+1 | .6073-18| .0000
1,000| 1.000 | .1285+2]| 20.45( 3.572] 1. 389 | 1.906 -78545] 1100041 | .2070-g . 0000
1,200( 1.000 | .1550+2| 21.11 3.64% 1 1.378| 2.080( -, 86463 | 1.000 .2583-s . 0000
1,400 1.000 | .1819+2| 21.68 3:7301 1.366| 2.237 -.93158( 1.000 .6377-s . 0000
1,600 | 1.000 | .p0s6+2| 20.18 3.832| 1.354| 2.380 -.98938| .9999 LT1lh2-4 . 0000
1,800 1.000 | .238242] 22.64 3.999] 1.337] 2.509| -1.0L08 . 9995 L71k-s . 0000
2,000 1.0C1 | .2687+2| 23.08 L.3ehl 1.309] 2.617 -1.0869 .9978 L2145 -2 +3369-17
2,2001 1.00k | .3032+2] 23.53 5.188| 1.267 2.703 | -1.1295 .9926 Th32-2 .2251-15
2,400 1.011 | .3467+2]| oh.o0k 6.870| 1l.222 2,777 | -1.1702 L9791 .2091-1 CONT6-14
2,600 1.026 | .ho7o42 2h.70( 9.919 1.186] o.86p -1.2114 [ .9501 49871 .2028-15
2,800 1.055 | .4967+2 25.61| 14.88 | 1,165 2.973 ] -1.2557 L8964 L1036 .2803-11
3,000 | 1.105 | .6309+2| 26.87 | 22, 171 1.155| 3.125 | -1.3061 .8094 .1906 .2712-10
3,200 | 1,186 | .8267+2| 28.59 31.61 | 1.154| 3.329 -1.3647 . 6865 .3135 L1951
3,4000 1.301 | .1095+3 | 30.51 41.52 | 1.158| 3.589 -1.4313 L5368 L4632 L1091 -5
3,600 1.Lu7 -1h26+5 | 33,39 47.9k | 1.166 3.900 | -1.5021 . 3824 L6176 .4913-8
3,800 1.60L | .1778+a 35591 46.69 | 1.179| L.236 -1.5697 2490 L7510 L1837 -7
4,000 1.737 | .2092+3 38.19( 38.22 | 1.198 L.568 | -1.6273 L1516 L8484 . 5880-7
4,200 | 1.836 | .2333+3] 39.80 27.63 | 1.226 4.883 | -1.6726 .8924-1| .9108 L1657 -8
4,400 1.9500 | .2502+s 40.87 | 19.03 1.267 | 5.187 -1.7078 -5240-1| .9476 4207 -6
4,600 1.939 | .2618+a 41.591 13.37 | 1.322| 5 Lho2 ) 21,7359 .3128-1 | L9687 . 5806 -6
4,800 | 1.962 | .2703+2| 42.08 9.963] 1.385 5.797 | -1.7595 L1917-1| .9808 .2127 =
5,000 1.976 | 2768+ | Lo, Lk 7.986( 1.450( 6.089 ~-1.7802 -1210-1| .9879 .4335-3
5,200 | 1.984 | .282248 | 4p.73 6.839| 1.508 6.357 | -1.7991 27871-2 | L9921 83715
5,400 1.990 | .o869+s k2.g7 | 6.168| 1.554 6.591 | -1.8166 .5266-2 | .99y L1541 -4
5,600 1.993 | .29134s 43.19| 5.769] 1.587 6.793 | -1.8331 .3617-2| .9963 .2721-a
5,800 1.995 | .295k44 43.391 5.533| 1.608 6.967 | -1.8488 25452 | .og7k LE23-4
6,000 | 1.996 | .pogk4a L43.57 | 5.396( 1.621 7-119 | -1.8639 .1831-= | .9980 27593 -4
6,200 ] 1.998 +3033+3 | L3.75| 5.325| 1.606 7.253 | -1.8783 L34k . 9984 .1209-3
6,400 | 1.998 | .30724s k3.921 5.302| 1.607 7-372 | -1.8923 .1005-2 | .9986 .1873-a
6,600 | 1.999 | .31114s | 44.08| 5. 315 1.622| 7.478 | -1.9058 T6k23 | L9987 .2828-3
6,800 | 2.000 | .31504s | Li.ok 5.3631 1.614 | 7.572 -1.9189 .5901-3 | .9986 L1773
7,000 2.000 [ .31904s | 44.39| 5.045| 1.601 7.654 ] -1, 9516 4621-a | .9983 L6027 3
7,200 2.00L | .3230+ | 44.55| 5.56 1.585 | 7.725 | -1.9040 <366k | L9979 85373
7,400 [ 2.002 | .3271+0 Lh.70) 5.7181 1.566 7.784 | -1.9561 2940 | L9973 L1188
7,600 [ 2.003 | .331h+a | 4L.BE 5.918 | 1.543 | 7.834 -1.9679 .2385-3 | .9965 L1625 2
7,800 ] 2.00k | .33584a 45.02| 6.1681 1.519 7-874 | -1.9794 L1953 3 L9954 . 2189
8,000 | 2.005 | 3404+ L5.18| 6.474 | 1.493 7.907 | ~1.9908 161k .9940 «2908-2
8,200 2.007 | .34534a L5.34 1 6.844 | 1.465 | 7. 93k | -2.001% 13kks [ L9922 .3811-
8,400 | 2.010 | .3505+s 45.51 | 7.285 1.438 1 7.958 | -2.0129 L1128 3 . 9900 Lo3h»
8,600 1 2.012 | .35604a 45.69( 7.8061 1.411 7-979 | -2.0237 29526 | 9873 .63122
8,800 | 2.016 | .3615+a 45.871 8.4k | 1.385( 8.001 -2.034Y .8093~ .9839 79892
2,000 ) 2.020 [ .3683+4a | 46.07 | 9.120] 1. 361 8.024 | -2.0L51 L6912 L9799 .1001-1
9,200 | 2.025 | .3753+a | 46.28 9.931| 1.338 | 8.051 | -2.0557 .5931~ L9751 12k
9,400 ) 2.031 | .38294s | 46.50 10.86 | 1.317| 8.082 -2.0663 <5109~ . 9694 .1526-1
9,600 | 2.038 | 39124 Lé.7h [ 12.91 | 1.290| 8.118 -2.0769 Ah16= | L9608 .1860-1
9,800 | 2.046 | .LOOL+a L7.00| 13.09 | 1.282| 8.160 -2.0876 3828« | L9550 224841
10,000 | 2.055 | .L10h+s y7.28 1 14. 41 1.267 | B.209 -2.0983 L3325 4 . GL60 . 2696-1
11,000 | 2.12€ | 478443 | 4g.04 23.41 | 1.219| 8.551 -2.1547 L1666 .8800 . 6000-1
12,000 | 2.257 | .5872+3 | 51.6p 36.71 | 1.199 | 9.076 | -2.2180 .81016 7re2 .1139
13,000 | 2.L62 | .751243 | 55.19 53.17 | 1.194 [ 9.802 | -2.2907 .3577 5 L6246 L1877
14,000 | 2.745 | L9745+ 59.71] 67.84 | 1.199 10.73 | -2.3702 .1361%6 k570 L2715
15,000 | 3.07h | .1235+4 | 64.62 72,42 | 1.211 11.79 | -2.4493 43736 | L3012 .3Lhay
16,000 | 3.3683 <1487+4 | 69.07 63.33 | 1.231 12.89 | -2.5188 12266 L1825 . L8y
17,000 ( 3.617 | .1691+4 | 72.44 Y¥r.h3 | 1.062 13.95 -2.5743 L3222+ L1058 A7
18,000 | 3.770 | .1837+« T4.73 33.26 | 1.307 | 14.98 -2.6171 .8523-s | L5094 -1 4695
19,000 | 3.862 | .1940+4 | 76.25 | 23.70 1.366 [ 15.99 | -2.6510 2360-8 | .3585-1 L8231
20,000 | 3.915 | .2015+4 | 77.31{ 18.01 1.432 ] 16.98 | -2.6792 -7173< | .2181-1 4891
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TABLE IT.- THERMODYNAMIC PROPERTIES OF EQUILIBRIUM HYDROGEN - Continued
p = 0.8 atn
T ” 70
é}‘{ z R%{— LR—S —R-R 5 2 108 £ Ni, Ty Tyrt
o) O HO
300 |1.000 [0.384%1 | 15.9% 3.500 | 1.500 | 1.048 -0.13763| ©.1000+1 |0.0000 .0000
Zoo |1.000 | .7689+1 | 18.36 3.503 | 1.399| 1.k82 - 43866]  .1000+1 | .5260-18 .0000
1,000 |1.000 .1285+2 | 20.16 3.572 | 1.389 1.906 | -.66051| -1000+1 .0572-8 .0000
1,200 }1.000 .1550+2 20.82 3.644 [ 1.378 2.080 -.73969| 1.0000 2237 -6 .0000
1,00 |1.000 | .1819+2 | 21.39 3.730 | 1.366 | 2.237 -.80664{ 1.0000 .5502-5 .0000
1,500 |1.000 .2096+2 | 21.89 3.830 | 1.354| 2.380 _LBBLALT L9999 .6185-4 .0000
1,800 |1.000 .2382+42 | 22.35 3.98L | 1.338| 2.510 -.91567]  .9996 .5083-3 .0000
2,000 |1.001 .p68L42 | 22.79 L.310| 1.312| 2.620 -.9618L .9981 .1858-2 .2716-17
2,200 [1.003 | .3022+2 i 23.23 5.032| 1.274| 2.709 -1.0043 L9935 L6Lh0 -2 .2056-15
2,400 |1.009 343042 | 23.72 g.496 | 1.230{ 2.785 -1.0kLT .9819 L1A14-1 .7643-14
2,600 |1.022 Jhoo2+e | oph.3h |7 9.1hL [ 1.193 o.867 |-1.0850 .9567 L433L-1 .1637-12
2,800 |1.0L7 81842 | 25.16 | 13.46 | 1.170 2.972 |-1.1277 .9096 .9038-1 L2267 -11
3,000 11.091 J60ohk+2 | 26.29 | 19.83 | 1.159 3,113 | -1.1756 .8326 L1674 .2201-10
3,200 |1.162 | .T773+2 07.83 | 28.25 [1.157| 3.30L -1.2308 7216 L2784 .1592-9
3,400 [1.26% | .1019+3 29.83 | 37.65 | 1.159 3.542 |-1.2937 .5823 4177 .8975-9
3,600 |1.397 | -132k3 | z2.21 L5.09 | 1.166| 3.83% -1.3620 L4317 L5683 .Lo81-8
3,600 |1.546 .1664+3 | 3L.7e | 46.58 | 1.177 4.159 | -1.4295 .2936 7063 .1543-7
L,000 |1.686 1988+ | 36.99 | ho.78 | 1.194 L.48g | -1.4895 .1860 8140 LL9B8-7
4200 |1.797 | -2252+3 1 38.75 31.13 | 1.217] 4.806 -1.5383 .1129 8871 .1416-8
k00 [1.873 | .25+ 39.98 | 22.07 [1.252) 5.109 -1.5766 .6763-1 | .932L .361k4 -6
4,600 |1.921 | .2581¢3 | LO.BL 15.53 | 1.298| 5.409 -1.6069 .4088-1 | L9591 .8h50-¢
4,800 |1.951 | .2679+3 | L1.38 11.38 | 1.356| 5.709 |-1.6320 .2525-1 | .g7uy .1836-5
5,000 |1.968 | .2752+3 41.78 8.887 | 1.la9| 6.00k -1.6536 .1601-1 | .98Lo L37hT-5
5,200 {1.979 | -2811+3 | 42.10 7.511 | 1.479 | 6.280 -1.6730 .10kk-1 | .9895 .72k0-s
5,400 |1.986 | .2862+3 42.36 | 6.534|1.530| 6.525 -1-6909 .6997-2 | .9930 .133L-4
5,500 |1.9%0 290543 | 42.59 6.007 | 1.568 | 6.745 |-L.T077 AB811-2 | L9951 .2355-4
5,800 |1.993 | -2951+3 Le.80 5.688 | 1.595 | 6.932 |-1.7235 .3388-2 | .9965 .Loo2-4
£,000 [1.995 | -2991+3 | Lk2.99 5.497 | 1.612| T7.095 |-1.7387 .2439-2 | 997k 657L-4
6,200 |1.997 | -3031+3 43.16 5.388 | 1.621| 7.238 |-L.7572 1791-2 | 9980 .10L7 -3
6,L00 |1.998 | .3070+3 43.33 5.337 | 1.625 7.365 |-1.7672 .1339-2 | .9983 .1622-3
6,600 |1.998 | -3110+3 | k3.50 | 5.327 1.623 | 7.b77 |-1.7807 .1019-2 | .9985 .24k9-3
6,800 [1.999 J31LG+s | 43.66 5.354 1 1.617| T7.978 -1.7932 .7867-3 | .9985 .361k-3
7,000 [2.000 .3188+3 | u3.61 5.415 | 1.607 | 7.666 -1.8066 .6161-3 | .9983 .5219-3
7,200 |2.000 L3028+3 | L43.97 5.509 | 1.593 7.743 |-1.81%0 .4887-3 .9980 .7393-3
7,400 |2.001 .3269+3 | ah.12 5.639| 1.576 | 7.809 -1.8310 .3922-3 | .9975 .1029-2
7,600 |2.002 | .3311+3 | k.27 5.808 | 1.556 | 7.865 -1.8428 .3182-3 | L9969 .1L0T7 -2
77800 |2.003 | +335h+3 | Lh.L3 6.022 | 1.534 | 7.911 |-1.8543 .2607-3 | .9959 .1896-2
8,000 |2.005 | -3399+2 L. 58 6.285]1.509 | T7.9% -1.8656 .0155-2 | .9947 .2519-2
8,200 |2.006 36 | ub.7h | 6.603 | 1.483 7.961 | -1.8767 L1796-3 | .9932 .3302-2
81400 [2.008 | .3496+3 | Lh.90 6.98L | 1.u57 | 8.008 S1.8876 | .1508-3 | .9913 752
8,600 [2.011 .354%+3 | U45.07 7.434 | 1.431 | B8.032 -1..8984 L127h-3 1 L9889 .5471-2
8,800 l2.01k .3605+3 | 45.25 7.961 | 1.405| 8.055 |-1.9090 .1084-3 | .9860 .6926-2
9,000 |2.017 .3665+3 | b5.hb 8.571 | 1.380 | 8.079 |-1.9195 .9266-4 | .9825 .8679-2
9,200 [e.022 | .3731+s 45.63 9.274 | 1.357 | 8.10% -1.9300 .7961-4 | .978k L1077 -1
9,k00 |2.027 380143 | 45.84 | 10.08 1.336] 8.133 [-1.940k 6869-4 | L9734 .1325-1
9,600 [2.033 3878+s | L6.06 | 10.98 1.316] B8.167 |-1.9309 .50L8-4 | L9676 .1615-1
9,800 |2.0L0 .3962+3 | u6.30 | 12.01 | 1.299 8.205 |-1.9613 .5167-4 | .9609 .1953-1
10,000 [2.048 | .hOS5+3 | 46.55 13.16 | 1.283 | 8.249 {-1.9718 4500-4 | .9531 23431
11,000 |2.111 L668+3 | uB.1Lk | 20.98 | 1.229 8,550 |-2.0263 .2299-4 | .B952 L5241 -1
12,000 |2.223 | -5638+2 | 50.Lk 30,65 | 1.205] 9.041 -2.0856 | .1157-¢ | .7993 -100k
13,000 |2.Lk03 | .7L00+3 53.63 | 47.59 1.198 | 9.708 |-2.1552 .5400-5 | L6646 L1677
14,000 2,657 | -9123+3 | 57.72 62.38 | 1.201 [ 10.57 -2.2310 .2219-5 | .5054 .oL73
15,000 |2.966 | 1156+ 62.35 | 70.20 |1.210{11.58 -2.2087 .7819-e | .3488 .3256
16,000 3.276 | .1bkll+s | 66.80 65.76 | 1.227 12.66 |-2.3 .2397-8 | .2210 .3895
7,000 [3.531 | .1628+a § 70.41 50.32 | 1.254|13.72 -2.4389 6758-7 | L1327 4337
18,000 |3.710 | -1793+4 72.98 | 37.92 |1.292 1474 | -2.4851 .1875-7 | .7828-1 L4609
19,000 [3.821 | 1911+ | Th.73 27.11 | 1.34k | 15.74 |-2.5215 .5392-8 | .L673-1 4766
20,000 |3-888 .1996+4 | 75.93 | 20.25 | 1.405 16.72  [-2.5913 .1653-8 | .2867-1 .L857




II.- THERMODYNAMIC PROPERTIES OF EQUILIBRIUM HYDROGEN - Continued

P =1.0 atm
ZH Z3S Z a
Z m x —‘;LE 7 'é_: log ;3% N}% Ny Nyt
1.0001 0. 3844+1 | 15.71 | 3.500 |1.400| 1.048 -0.0%072] 0.1000+1 |0.0000 0. 0000
1.000] .7689+1 | 18.14 | 3.503 1.399 1 1.482 | -.34175( .1000+1 J470k-18 ] L0000
1.000| .1285+2 | 19.9%4 3:572 [1.389 | 1.906 | -.56360] .1000+1 .2300-8 . 0000
1.000| .1550+2 | 20.60 | 3.64%4 1.378 | 2.080 | -.64278| 1.0000 .2001-8 . 0000
1.000/ .181%+2 { 21.17 | 3.730 1.366 | 2.237 | -.70973| 1.0000 4939-5 . 0000
1.000( .2096+2 | 21.67 | 3.827 1.354% | 2.380 - 76773 9999 .5532-~4 .0000
1.0001 .238142 | 22.13 | 3.975 1.3391 2.510 | -.81895 .9996 .3652-3 . 0000
1.001} .2682+2 | 22.56 | L.273 1.315] 2.623 | -.864og| .g983 L1662-2 .2297-17
1.003| .3015+2 | 23.00 | 4.926 L.279 1 2.71% | -.90727 .99k2 .5762-2 .1740-15
1.008| .3kio+e | 23.47 | 6.241 1.236| 2.791 | -.94735 .9838 L1624y .6L68-14
1.020( .3955+2 | 2b.06 | B.615 1.199| 2.872 | -.98709| .g9611 .3885-1 .1387-12
1.0k21 h7iee | 24,83 {12.148 1.175 | 2.973 {-1.0288 .9188 L8124 .1922-11
1.082| .5829+= | 25.87 [18.21 1.162 | 3.106 [-1.074g .8488 .1512 .1871-10
11550 .7h33+2 | 27.28 |25.89 1.159 | 3.282 [-1.1276 . ThE7 .2533 -1359-9
1.238] .9650+2 | 29.12 34,76 1.161 | 3.508 [-1.1877 .6158 L3842 . 7699-5
1.361] .1250+3 | 31.34 k2,57 1.167| 3.786 [-1.2537 4698 L5302 .3526-8
1504 157743 | 33.75 Lks.75 1.277| 4.100 [-1.3205 .3301 . 6699 J13kko7
1.645) .1903+3 | 36.0k |42.11 1.191 | L4.hk27 |-1.3818 .2158 .78k2 437947
17631 .2182+3 | 37.90 33.65 l.222 | L4.7hs o1.h4331 .13k .8656 .1251-6
1.848| .2394%3 | 39.25 |2k.56 l.2k2 | 5,048 |-1.4739 .8196-1 | .9180 32078
1.90kf .2546+3 | 40.17 17.45 1.283 | 5.345 |-1.5061 +5013-1 | .9499 .7521-8
1.9391 .2655+a | 40.81 |12.69 1.336 [ 5.641 |-1.5325 -3118-1 | 9688 .1637-5
1.961( .2737+3 | k1.26 9.7%6 |1.395] 5.935 -1.5551 -1986-1 | .9801 .3345-s
1.974] .2801+3 | 41.61 7-965 (1.455 | 6.216 ~-1.5750 .1298-1 | .9870 .6468-s
1.983) .2855+3 | 41.89 | 6 893 [1.508 | 6.474 -1.5933 .8716-2 | .9913 .1192-4
1.988] .2903+3 | 42.12 | 6.2L2 1.551 | 6.701 [-1.6102 .6000-2 | .9gk0 .2105-4
1.992] .2947+3 | 42.33 | 5.843 1.582 | 6.899 |[-1.6262 -4228.2 | L9957 .3578-4
6,000 1.994| .2989+a L2.53 | 5.600 1.603 | 7.072 |-1.6415 -3045-2 | L9968 .5878-4
6,200 1.996] .3029+1 ba.71 | 5.455 |1.616 7.222 (-1 6561 +2237-2 | .9976 .936k-4
6,400 1.997| .3069+s | 42.88 5:377 11.622  7.356 |-1.6701 -1673-2 | .9980 .1450-3
6,600 1.998| .3108+3 | 43.05 5.388 J1.622 | 7.h74 -1.6837 21273-2 | .9983 .2190-3
6,800| 1.999| .3147+3 b3.21 | 5.357 {1.618 7-579 |-1.6969 -9831-3 | .gg8L .3232-3
71,0001 1.9991 .3187+3 | 43.36 | 5.501 | 1.610 7.672 |-1.7096 <7700-3 | .9983 46683
7,200 2.000| .3226+3 | 43.51 5.477 [1.598 7.75% |-1.7220 .6109~3 | .9981 .6613-3
7,400 2.001| .3267+a3 43.67 | 5.588 [1.583 7.825 [-1.73k0 490k-a3 | 9977 .9200-3
7,600] 2.002| .3308+3 43.82 | 5.736 1.565 | 7.886 |-1.7458 +3979-3 | 9971 .1259-2
7,800 2.003| .3351+3 43.97 | 5.92k |1.5uk 7-937 [-1.7573 -3260-3 | .9963 .1696-2
8,000 2.00k! .3395+¢a3 | Lb.12 6.157 |1.521} 7.980 -1.7686 .2696-3 [ .9952 .225kp
8,200| 2.005( .34h145 | L4k, 28 6.441 11.497 1 8.016 -1.7796 .22k7-3 | 9939 .2955.2
8,400] 2.007] .3490+a | L4h.uk 6.780 |1.471 | 8.046 -1.7905 .1888-3 | .9922 .3826-2
8,600 2.009] .3541+a | 44.60 7.182 [1.446 | 8,073 [-1.8012 -1596-3 | .9900 48965
8,800| 2.012] .3595+a bu 77 | 7.652 |1.420 8.097 [-1.8118 <1358-3 | .9875 .6199-2
9,000 2.015/ .3653+a | 44.95 | 8.198 |1.396 | 8.121 -1.8222 -1162-3 | .9843 L T770-2
9,2001 2.0191 .3715+3 | k5.1k | 8.826 11 372 | 8.147 |-1.8326 :9997-4 | .9806 L9645
9,400 2.02k{ .3782+3 45.33 | 9.543 1.351| 8.175 [-1.8hkzg .863k-s | L9762 .1186-1
9,600] 2.029| .3855+3 45,54 110.36 1.330 | 8.206 |-1.8532 L7487-4 | L9710 L1hk7og
9,800 2.035[ .3934+a 45.76 [11.27 1.312 | 8.242 [-1.8635 .6513-4 | .96kg . 1750-1
2.043| .5021+3 | 46.00 12.30 1.296 | 8.283 [-1.8738 -5682-5 | .9579 .2101-1
2.099| .4589+a | 47.48 {19.31 1.238 | 8.572 [-1.9270 2041~ | .9057 RV,
2.200] .5478+3 | 49.58 (29,84 1.211 { 9.021 J-1.9852 .1516-4 | .8183 . 90831
2.362( .681%+s3 | 52.50 43,58 1.201 { 9.645 1-2.0508 -7351-5 | .6936 L1532
2.59k| .8679+a 56.27 |58.05 1.202 110.45 |.2.1237 .3189-5 | .5k1g L2290
2.885( .1100+4 | 60.64 67.59 1.211 1142 |-2.1998 -1201-s | .3867 . 3067
3.1911 .1350+4 | 65.04 |66.52 1.226 112.48 |-2.2716 .3946-6 | .2536 L3732
3.458| .1575+4 68.78 155.60 1.249 [113.53 -2.3329 ‘1179-8 | .1567 h216
3.655| .1753+4 | 71.56 .63 1.282 f1k.55 |.2.3817 3412-7 | Lghhsoy .b528
3.784%] .1883+4 | 73.18 30.09 1.328 115.55 |-2.k203 +1008-7 | .571k-1 Raln
3:863] .1978+4 | 7h.81 22.30 1.385 |16.52  [-2.4516 32418 | 3534 . 4823
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TABLE II.- THERMODYNAMIC PROPERTIES OF EQUILIBRIUM HYDROGEN - Continued
p = 2.0 atn
T, ZH 75 pie a .
% 7 e = _ﬁR y = log — Ny, Ny Nyt
o]
300 |1.000 |0.38h4k+1 | 15.02 3.500 | 1.400 | 1.048 | 0.26031} 0.1000+1 0.0000 0.0000
G0 |1.000 | .7689+1 | 1745 3.503 [1.399 | 1.482 | -.0LO72 .100041] .3327-18| -0000
1,000 |1.000 .1285+2 | 19.25 3.572 | 1.389 | 1.906 - 06257 L1000+ | .1627-8 L0000
1,200 [1.000 | -1550+2 19.90 3.6 | 1.378 | 2.080 | --3K75 1.0000 1L15-8 .0000
1,400 [1.000 .1819+2 | 20.47 3.729 | 1.366 | 2.237 | -.10870 1.0000 3493 -5 L0000
1,600 |1.000 ,2096+2 | 20.98 3.823 1 1.354 | 2.381 | -.k6€70] 1.0000 39124 .0000
1,800 |1.000 .2380+2 21.43 3.950 | 1.341 ] 2.512 5170 .9997 2582-3 L0000
2,000 [1.001 06772 21.86 §.182 | 1.301 | 2.629 | -.96385 L9388 1176-2 L1366-17
2,200 [1.002 .2Gg98+2 | 22.28 b.662 | 1.201 | 2.727 | --50588 <9959 Le78-2 .1035-15
200 |1.006 | 33712 | 22.72 5.607 | 1.o5u | 2.810 | -.5k529 9085 1151-1 | -3850-14
2,600 |1.014 | .3838+2 23.23 | 7.301[1.218| 2.689 -.65358 g7k .2763-1 .8270-13
2,800 |1.030 | .uL66+2 53.86 | 10.05 |1.190| 2.979 | --7225% L941R 58161 .1150-11
3,000 [1.058 | -5343+2 oL.69 | 14.16 |1.174 | '3.093 | --75415 8905 1095 .1126-10
3,200 |1.103 E577+2 | 25.78 | 1979 1.167 | 3.239 | -.81023 LB131 .1869 .B252-10
Jhoo |1.171 | 8erse2 | 27428 56.77 11,166 | 3.426 | -.862k5| 7085 4 .291k 47h1-9
3,600 |1.26k | 105143 o8.92 | 3k.22 |1.170] 3.657 -.92055 L5825 L4175 .op1e-8
3,800 [1.381 .1325+3 | 30.9% L0.18 |1.177 | 3.931 | -.9BesE L4LB1 .5519 .Bhoi-8
L,000 |1.512 | -1625+3 33.08 | b2k | 1.287 | L.235 |-1.0443 .3223 6777 L2878-7
4,200 |1.641 | 19293 | 3907 38.89 |1.202 | L.5by |-1.2009 .2188 7812 LB403-7
4,500 |1.750 | -2190+3 36.73 | 31.99 |1.222| L.853 |"1.14C 1429 .B571 .2191-6
L,600 {1.832 .2396+3 | 37-98 24.36 |1.2Lg | 5.108 {-1.1883 L9167 -1 .9083 .5201-6
4,800 [1.889 | -2550+3 38.88 | 18.02 |1.286 | 5.435 |71.2200 .588L4-1| .gL12 L1141-5
5,000 |1.926 oboL+a | 39.52 | 13.49 11.331} 5.719 -1.2469% .382k-1] 9618 .2343-5
5,200 |1.951 | -2751+3 36.98 | 10.50 |1.384| 6.001 -1.2687 .2532-1] .97HT L4545-5
5,500 [1.966 | .2821+3 10.3k | 8.584[1.438 ) 6.27h -1.2885 A71k-1] o828 .B292-8
5,600 |1.977 | 2879+ 10.53 | 7.373 | 1.488 | 6.529 |-1.3087 J186-1) L9881 L1LBL -4
5,800 |1.983 | -2930+3 4o .87 6.605 | 1.531 | 6.760 |-1.323h .8386-2| .9916 .2505-4
6,000 |1.988 .2g76+3 | 41.09 6.116 | 1.564 | 6.965 |-1.3391 .6053-2| .9939 L150-4
6,200 [1.991 | -3020+3 b1.28 | 5.805 {1.588 | 7.1uk }-1.3541 Lbsk-2) L9954 LGELL -4
6,50 |1.994 306143 | Ll.47 5.610 [ 1.603 | 7-302 -1.3684 .3336-2| .9965 .1025-2
6,600 [1.995 | -3102+3 L1.6k 5,494 | 1.612 | 7.hk2 |-1.3821 .o540-2| 9971 1548-3
6,800 [1.996 | -31ke+3 41.80 5.434 | 1.616 | 7.566 |-1.395h .1963-2| L9976 o08L -3
7,000 |1.998 | -3182+2 41.96 | 5.419 |1.61% | 7.676 |-1.h082 .1539-2] .9978 3300-3
7,200 [1.998 | .322143 42,11 5.440 | 1.608 | 7.7k -1.4206 .1221-2] 9978 L675-2
7,400 |1.999 3p61+s | h2.26 | 5.BOL 11.599 7.861 |-1.u327 .9809-3| .9977 £506-2
7,600 |2.000 | -3302+3 Le. bl 5.581 | 1.587 | 7.937 |-1-44k5 .796L-31 9974 890k -2
7,800 |2.001 | .3343+3 L2.55 5.701 | 1.571 | 8.00L |-1.4559 .6530-3| .9969 1200-2
8000 |2.002 | -3385+3 4270 | 5.856 |1.553 | 8.061 |-1.4671 .5403-3] .9963 15%4-2
8,200 |2.003 | 34293 42.85 6.0bg |1.533 | 8.110 |-1.4781 .4509-3] 9954 2091-2
8,500 |2.005 | .347L+3 42.99 | 6.28k |1.512 | 8.153 |-1.4889 .3791-3| .99k2 2708-2
8,600 [2.006 | -352143 43.15 | 6.563 {1.k89 | 8.189 |-1.1995 .3210-3| .9927 3467-2
8,300 [2.008 | .3570+2 43.30 | 6.893 [1.u66 | 8.z21 |-1.5099 .2736-3| .9909 L391-2
9,000 [|2.011 | .3622+3 §3.46 | 7.276 [1.L43 | 8.251 |-1.5201 .o3L46-3] .9EAT 5506-2
9,200 |2.013 3677+a | b3.62 7.719 |1.420 | 8.279 {-1-5303 .20ze-3| .9861 6839-2
g9,ko0 l2.017 | -3735+2 43.80 8.225 [1.398 | 8.307 |-1.5403 .1751-3] L9830 8418-2
9,600 |0.020 | .3796+3 L3.97 8.800 |1.376 | 8.335 |-1.5503 .1523-3| L9793 1027-1
9,800 [2.025 | -386k+3 bi.16 | 9.4k8 | 1.357 | 6.367 |-1.5€02 .1330-3| .9750 1okk-1
10,000 [2.030 | .3963+3 44,36 | 10.17 [1.338 | 8.h01 |-1.5701 .1165-3| .9700 1495-1
11,000 (2.070 | -b393+3 45.55 | 15.16 |1.269 | 8.635 1-1.6199 .6233-4| .9323 3383-1
12,000 [2.1h2 | -5078+3 y7.17 | 2274 |1.232 | 8.996 -1.6725 .3410-4| .8677 661h-1
13,000 [2.258 .6091+3 | 49.38 33.0L |1.215 | 9.506 |-1.7302 .1819-4] 7715 1143
14,000 [2.430 752143 | 52-27 45.23 | 1.210 [10.17 -1.794ke .9072-5| 6463 1769
15,000 |2.658 | .9395+3 | 3579 56.67 |1.21k |10.99 |-1.8€33 .h092-5| L5016 olL77
16,000 (2.928 | 11614 59.69 | 63.03 |1.223 |11.9% |-1.9333 .16Lh-s| L3660 .3170
17,000 |3.203 | -1390+4 63.50 | 60.98 |1.239 {12.95 -1.9986 .59Lp-e| .2LB8 .3756
18,000 [3.443 | -1598+4 66.75 | 51.84 | 1.262 |113.95 -2.0548 .2003-6| .1618 RS
19,000 [3.625 | -1767+4 69.2L | 40.38 J1.293 [1k.9k |-2.1007 .6595-7 .1033 L1483
20,000 [3.751 .1896+4 | 71.05 | 30.hk ]1.33L 15.80 [-2.1378 20067 .6623-1 4669




TABLE II.- THERMODYNAMIC PROPERTIES OF EQUILIBRIUM HYDROGEN

- Continued

P = 4.0 atnm
T, z ZH s “p ¥ 2 log & N N Nyp+
O RT, R R 2 %€ o 42 H
3001 1.000f 0.38kk+1| 1%.33 3.500 1.4koo 1.048} 0.56134 .1000+1] 0.0000 .0000
600 1.000| .7689+1 16.75| 3.503 1.399] 1.482 .26031 -1000+1  .2352.1@ . 0000
1,000 1.000 .1285+2| 18.55 3.572f 1.389( 1.906 038461  .1000+1 .1150-8 .0000
1,200 1.000} .1550+2| 19.21] 3.6L44 1.378| 2.080] -.0ko720 1.0000 .1001-6 .0000
1,4000 1.000{ .1819+2| 19.78 3.7291 1.366| 2.237| -.10767 .0000 .2470-5 .0000
1,600 1.000( .2096+2 20.28 3.820[ 1.355] 2.381]| - 16566 .0000 .2766-4 .0000
1,800 1.000| .2379+2 20.74  3.933) 1.3k2 2.51k4| -.21685 .9998 .1826.a .0000
2,000| 1.000| .2673+2| 21.16 L.irl 1.326] 2.633] - 26275 .99g2 .831k-3 812k 1g
2,200| 1.001| .2986+2| 21.57 bohsl 1.301]  2.737| -.30459 L9971 .2885-2 .6156-16
2,500/ 1.004| .333742] 21.99 5.1601 1.270! 2.826| -,3k350 .9918 .8152-» .2291-14
2,600| 1.010| .3755+2| 22.ik 6.371 1.236] 2.906] - 38079 .980k .1962-1 LLoo7-14
2,800{ 1.021| .4288+2 22,98  8.332| 1.207 2.991| ~.L41780 .9585 g,y .6869-12
3,000 1.041 4999+2( 23.65! 11.26 | 1.188 3.092( ~.4s5611 .9212 S7877-1 6752211
3,200 1.073| .596k+2| 2k.50 15.32 1 1.177| 3.216{ -.4g732 .8638 .1362 o811
3,400| 1.121| .727042 25.58| 20.53°) 1.173 3.371( -.54282 L7833 L2167 .2891-g
3,600 1.190 899242 26.92| 26.60 1.174]  3.563] - 59334 L6808 .31391 .1368-8
3,800| 1.280| .1117+a| 28.53 32.69 | 1.179] 3.793] -.6L48L7 .5627 4373 .5430-8
4,000 1.389| .137h44a 30.33( 37.31 | 1.187 Lk.osg| - 70625 Jhho1 .5599 .1850-7
4,200 1.508 .1655+a| 32.20 38.7h | 1.197] u.3kg| - 76330 .3259 L6741 .5520-7
4,400/ 1.625 -19324a| 33.96] 36.26 | 1.212| 4.6481 - 81597 .230k4 . 7696 L1468-6
4,600{ 1.728 -2179438] 35.46] 30.8¢ 1.230 Lk.ou3] -.86174 L1577 .8he3 .3541-6
L,800| 1.808| .23824s 36.65 214 55| 1.255 5.228( -.90000 L1061 .8938 .7863-8
5,000{ 1.867| .25404a| 37.52 18.91 | 1.287| 5.506 -.93163 .7131-1| .9287 162845
5,200] 1.908| .2662+a| 38.18 .57 | 1.326| 5,780 -.95809 A829-1f L9517 .3175-5
5,400 1.936 2757+ 38.66| 11.50 1.371f 6.051| -.98079 .3317-1 L9668 .5886-5
5,600 1.955| .2833+a| 39.04 9.416] 1.4197 6.316| -1.0008 .2318-1|  .9768 L1043 -4
5,800 1.968| .2896+s 39.35| 8.030] 1.465| 6.368 -1.0189 .1650-11 9835 .1778-4
6,000] 1.976| .2951+a| 39.50 7-112| 1.507| 6.801( -1.0356 -1196-1]  .9880 .2926-4
6,200 1.983] .3001+ 39.83[ 6.504 1.542 7.012| -1.0512 .8830-2 .9911 6674
6,400 1.987 .30k7+a! L0.03| 6.100 1.569{ 7.200| -1.0659 .6629-2| 9932 .7235-4
6,600| 1.990] .3091+a| 40.21 5.835| 1.588| 7.367| -1.0800 -5055-21  .g99L7 .1093-3
6,800 1.992( .3133+4a 40.38| s5.665] 1.600 7.515| -1.0935 -3912-2(  .9958 .161k4-n
7,000! 1.994 317443 40,5k 5.563] 1.607| 7.647| -1.106k .3069-2 .9965 .2332-3
7,200 1.996( .32144a| L40.70 5.513 1.608( 7.764| -1.1190 .2k38-21 9969 33045
T,400( 1.997| .3255+a bo.851 5.50k| 1.606 7.-868| -1.1311 .1959-2 .9971 45994
7,600 1.998 1 .32954a| 41.00 5-5311 1.599] 7.962| -1.1k30 .1592-2 L9971 .6295-5
7,800 1.999( .333645| 41.14 5.590( 1.590( 8.044 -1.1545 .1306-2 .9970 .8486-5
8,000} 2.000 -3377+3| L1.28] 5.680 1.577( 8.117| -1.1657 .1081-2 L9967 .1128-2
8,200 2.001| .3419+a 41.43] 5.802 1.562] 8.181] -1.1766 .9031-3] .9961 L1479-2
8,400{ 2.002| .3462+a bi.s71 s5.9% 1.545| 8.238 -1.1874 .7601-3 9954 .1916-2
8,600 2.004 ] .3506+a k1.7 6.1ks 1.527| 8.287| -1.1979 .6hh3-s | gghy .2hsh o
8,800[ 2.005| .35524a b1.85 6.372 1.507| 8.330{ -1.2082 .54k98.3 .9932 .3109-2
9,000 2.007| .3600+]| 42.00 6.638( 1.486| 8.369| -1.2183 L7203 L9917 .3899-2
9,200 2.009 | .3649+s b2.15] 6.946 1.465( 8.hok -1.2283 407523 .9899 A8hs_o
9,%00| 2.011| .37024a b2.30 7.302| 1.44L 8.436| -1.2381 -3536-3| .9877 .5967-2
9,600| 2.014 | .3756+a| 4o.lg 7.706[ 1.423| 8.468 -1.2479 .3082-3( .98s1 .7287-2
9,800 2.017| .3815+s( L2.62 8.163| 1.k03| 8.499| -1 2575 .2699-3 .9821 .8829-2
10,000 2.021| .3876+s 42 .79 8.677] 1.384] 8.531 -1.2671 .2371-3 .9785 .1062-1
11,000| 2.049| 425343 43771 12.21 1.306| 8.729( -1.3145 .1299.-3 .9515 .2417-1
12,000| 2.100 | .4793+a k5,05 17.63 | 1.258| 9.026 -1.3630 . T409-4 Nelollt 77541
13,000| 2.183 | .5570+a L6.75] 25.16 1.233] 9.4ko| -1.4146 L233-41 83 .8391-1
14,000] 2.307 .6659+a| 148,95 3k.59 | 1.222( 9.984 -1.4708 -2337-4(  .7335 .1332
15,0000 2.479| .811k4s]| 51.68 L4 89 [ 1.220] 10.66 -1.5319 -1210-4( .6137 .1932
16,000 2.695 | .9929+3 | 54.88 53.78 | 1.225| 11.47 | -1.5962 -5756-5| .LBh3 .2579
17,000| 2.940 | .1200+4 58.30{ 58.22 1.236( 12.38 | -1.6603 2496-5| 3605 .3197
18,000{ 3.186 | .1411+4| 61.61 56.32 | 1.251{ 13.34% | -1.7201 -9981-e| .255k .3723
19,000 3.404 | .1606+4| 64.48 h9.1k | 1.2731 14.30 | -1.7723 -3781-8| .1750 Jazs
20,000] 3.577| .1769+4]| 66.77 39.87 | 1.302] 15.25 | -1.8161 1hok-g| 1181 .4hog
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TARLE II.- THERMODYNAMIC PROPERTIES OF EQUILIBRIUM HYDROGEN - Continued
p = 6.0 atm
T, ZE yas) ZC 8
ok Z ﬁ—o R —ﬁg 4 P log ?3% NHo Ny Npg+
300 |1.000 | C.38LL+1| 13.92 3,500 1.k00| 1.048| 0.73743 .1000+1 | 0.0000 0.0000
600 |1.000| .7689+1| 16.35 3.503] 1.399| 1.482 L3640 .1000+1 .1921-18] .0000
1,000 [1.000| .1285+2 18.15 3.5721 1.389| 1.906 21455 .1000+1 .9391-9 .0000
1,200 |1.000| .1550+z2| 18.81 3.644 1.378] 2.080 .13537 0000 .8170-7 .0000
1,400 {1.000| .1819+2| 19.37 3,728 1.366 2.237 .068423 [1.0000 .2016-5 .0000
1,600 |1.000| .2096+2| 19.88 3.818 1.355| 2.381 .010426 |1.0000 ,2059-4 .0000
1,800 [1.000| .2379+2| 20.33 3.925 1.343| 2.514 -.0k075k | L9998 .1k91-3 .0000
2,000 [1.000| .2672+2| 20.75 L.o89| 1.328| 2.635 -.866p6-11 .9993 .6789-3 .599k-18
2,200 |1.001| .2981+2 21.16 4.392] 1.306] 2.7k2| -.12836 .9976 .2356-2 4sho-16
2,ko0 |1.003| .332142 21.56 4.961] 1.278] 2.834 -.16711 .9933 ,6661-2 .1691-14
2,600 [1.008| .3718+z2| 21.99 5.959 1.2k6| 2.917| -.20392 .9839 .1605-1 .3639-13
2,800 |1.017| .%209+2 22.49 7.568 1.217| 3.000 - .2ko06 L9660 .3401-2 .5078-12
3,000 [1.033| .4Bub+z2| 23.09 9.969 1.196| 3.095 -.27687 .9352 ,6480-1 .5001-11
3,200 |1.060| .5692+2 23,83 13.31| 1.184 3.209 -.31579 .8873 J1127 .3700~10
3,400 |1.099| .6819+2 oh. 77l 17.64 | 1.178] 3.350 -.35810 .8191 .1809 .2157-9
3,600 |1.156| .8egb+z| 25.92 22.83 | 1.178| 3.522| -.kOk70 .T301 .2698 .1027-8
3,800 |1.23L} .1017+3| 27.30 o8.42 | 1.181] 3.728] -.L5567 L6240 L3760 A1i-s
L,000 [1.326] .12kk+s 28.8g 33.k1| 1.188 3.970 -.50998 .5085 L4915 L1415-7
4,200 |1.k34k| .1502+3 30.61 36.47| 1.197 L.pho] -.56532 L3945 L6055 Jete-7
4,400 {1.548| .1771+3| 32.32 36.42 | 1.209] L.527 -.61858 .2923 LTOT7 .1150-8
4,600 |1.655| .2027+3 33.870 33.22| 1l.22b 4.818| -.66691 2087 .7913 .2803-6
4,800 |1.746| .2252+3 35.18] 28.05| 1.2kl 5.103 -. 70872 L1455 8545 .6277-6
5,000 {1.818 [ .2Lk37+2 3%.21] 22.49 | 1.269) 5.380 -.fh391 100k .8996 .1308-5
5,200 |1.870 258+ | 37.00{ 7.6 1.30L 5.651] -.77339 L6927-1 .9307 .2564-5
5,400 [1.908| .2698+3| 37.59 13.90 ] 1.339| 5.918 -.798k2 L8p1-1 .9518 L 768-5
5,600 |1.934| .2790+3 38.04 11.20| 1.381 6.182| -.82015 .3400-1 L9660 .8471-5
5,800 [1.952 .2864k+3] 38.L0 9.326 1.k2s| 6.438 -.83946 2k35-1 L9756 L1kL6-4
6,000 [1.965| .2928+s 38.70 8.0kl 1.469| 6.681] -.85701 177h-2 ,9822 .2382-4
6,2 1.974| .2983+3 38.94 7.17% 1.508| 6.907 -.87322 .1313-1 .9868 .3802-4
6,400 |1.981| .3033+3 39.16 6.583 1.540| 7.113 -.888L2 .9878-2 .9900 .5898-4
6,600 |1.985| .3080+3 39.36] 6.183 1.565 7.297| -.90280 .T5k5-2 .9923 .8915-4
6,800 [1.989| .312k+s 39.54 5.914 1.583| 7.k62 -.91651 .5846-2 .9939 .1316-3
7,000 |1.991| .3167+3| 39.71 5.738 1.595| T7.609 -.92967 4590-2 .9950 .1903-3
7,200 [1.993| .3208+3 39.87 5,630 1.602| T.740 -.9k235 .3649-2 .9958 .2697-3
7,400 [1.9951 .32L9+3 Lo.02 5.574 1.604 7.856 - .95460 .293k-2 .9963 .3753-3
7,600 11.996| .3290+3| L0.17 5.559 1.601| T.961| - 96648 .2385-2 .9966 .5139-3
7,800 {1.997) .3331+3 40.31) 5.580] 1.596| 8.05k| - 97802 .1958-2 L9967 .6927-3
8,000 |1.999| -3372+3 Lo.L46 5.634 1.587| 8.136] - 98926 .1622-2 .9965 .9207-3
8,200 |2.000| .3k1k+3 40.60 5.717, 1.575| 8.210] -1.0002 .1355-2 .9962 ,1208-2
8 400 |2.001| .3L56+3 40.73 5.832] 1.561 8.275| -1.0109 .11b1-2 -9957 .1565-2
8,600 {2.002| .3499+3 40.8T7 5,977 1.545| 8.333) -1 021k .9676-3 .9950 .200k-2
8,800 |2.003| .3543+3 41,01 6.154 1.528] 8.384) -1.0317 .8p61-3 L9941 .2539-2
9,000 |2.005| .3589+3| Ll.15 6.366 1.509| 8.hk2g| -1 018 .7097-3 .9929 .3186-2
9,200 |{2.007 .3637+3| 41.30 6.614 1.hoo| 8.k70| -1.0517 .6131-3 .9915 .3959-2
9,400 |2.009| .3686+3 L1, by 6.900 1.4k70| 8.507] -1 0615 .5325-3 .9897 L877-2
9,600 |2.011] .3738+3 41.59 7.228 1.4k50{ 8.542| -1.0711 L6L7-3 .9876 .595T-2
9,800 |2.01k| .3792+3 41,7l 7.600 1.430| 8.575 -1.0807 L073-3 .9851 .7220~-2
10,000 |2.017| .3840+3 41.90 8.018 1.s11] 8.608| -1.0901 .3585-3 .9823 .8686-2
11,000 |2.040| .4191+2 L2.79) 10.91| 1.330] 8.795 -1.1365 .1983-3 .9602 .1982-1
12,000 |2.082| .4667+3 43.92] 15.36| 1.276 9.061| -1.1830 .1153-3 .9212 .393k-1
13,000 |2.150| .5338+3 45.368] 21.58 | 1.246 9.430| -1.2318 .6791-4 .8606 L6967-1
14,000 [2.252| .6269+3 L7.26 29.55 | 1.231] 9.913) -1 2841 .3925-4 L1762 L1119
15,000 |2.395| .7515+3 49.61] 38.671 1.e226| 10.52 | -1 3408 .2166-4 L6703 .1648
16,000 [2.579| .9097T+3| 52.39 47.521 1.228| 11.25 -1.4010 L1117-4 5509 .22L6
17,000 |2.797| .1096+4 55.48  53.84 1.236] 12.08 | -1.ké27 .5322-5 k299 2851
18,000 [3.031| .1298+4 58.63) 55.45| 1.248) 12.99 | -1 5223 .2346-5 .3198 .340L
19,000 |3.254 | .1496+4 61.55 51.80 | 1.266| 13.93 -1.5767 .9727-6 .2291 .385k
20,000 |3.L47| .1673+4 6h.03| k.57 | 1.289) 14.86 -1.6239 .3890-6 L1606 k197




TABLE II.- THERMODYNAMIC PROPERTIES OF EQUILIBRIUM HYDROGEN - Continued

p = 8.0 atm
T,y ¥a:8 i R - N N
oK RTo R R 2o %€ o Hz H jing
300§ 1.000 | 0.3844+1 | 13.63 3.500 [ 1.500 | 1.048 | 0.86237 |0.1000+1 | 0.0000 0.0000
600 | 1.000 | .7689+1 | 16.06 3.50311.399 | 1.k82 56134 .1000+1 .1663-18 | ,0000
1,000 [ 1.000| .1285+2 | 17.86 3.572]1.389 1 1.906 .33949 .1000+1 .8133-9 .0000
1,200 | 1.000 | .1550+2 | 18.52 3.644 [ 2.378| 2.080 .26031 |1.0000 .T7075-7 .0000
1,400 | 1.000 | .1819+2 | 19.09 3.728 1 1.366 | 2.237 .19336 |1.0000 .17h6-5 .0000
1,600} 1.000 | .2096+2 | 19.59 3.817] 1.355| 2.381 .13537 | 1.0000 .1956-4 .0000
1,800 | 1.000 | .2379+2 | 20.05 3.920| 1.343 1 2.515 .08k191 | .9999 .1291-3 .0000
2,000 [ 1.000 | .2671+2 | 20.47 k.ot2 | 1.329| 2.637 .38333-1] .999k .5880-3 .4831-18
2,200 | 1.001 | .2978+2 | 20.87 4.343]1.309| 2.745| -.33749-2| .9980 .20k1-2 .3661~18
2,400 1 1.003 | .33Ll2+2 | 21.26 4.8k31 1.283| 2.840| -.%1975-1] .99k2 5771-2 .1363-14
2,600 | 1.007 | .3696+2 | 21.68 5.71311.253| 2.92h | -.78514-1] .9861 .1391-1 .2934-13
2,800 | 1.015 | .hi62+2 | 22.15 7.2 1.22k | 3.007| -.11413 .9705 .2950-1 L4o97-12
3,000 [ 1.029 | .4754+2 | 22.72 9.198| 1.203| 3.099| -.15005 .9k36 .5637-1 .Lo39-11
3,200 | 1.052 | .5529+2 | 23.39 | 12.10 | 1.189| 3.207| -.18757 .9016 .98k0-1 .2994- 10
3,400 1 1.086| .6548+2 | 2k.23 | 15.89 | 1.182] 3.338| -.22791 .8l .1588 .1750-9
3,600 | 1.135| .7876+2 | 25.27 | 20.50 | 1.181| 3.498| -.27199 .T61k .2386 .836k-9
3,800 | 1.202 | .9562+=2 | 26.51 | 25.61 | 1.183| 3.690| -.32015 L6641 .3359 .3365-8
L,000| 1.286| .1162+s3 | 27.96 | 30.55 | 1.1891 3.914| -.37180 .5553 Ll J1166-7
4,200 1.385| .140l+s | 29.54 | 3k.2k | 1.197] %.169| -.hose8 JLh38 .5562 .3545-7
L,400 [ 1.493 | .1658+3 | 31.18 | 35.54 | 1.207| L.hhk| - 47806 .3395 6605 .9619-7
4,600 | 1.600| .191k+s | 32.73 | 33.9% | 1.221| L4.729( -.52739 -2500 . 7500 .2363-8
4,800 | 1.696| .21h9+a | 34.10 { 29.97 | 1.238| 5.012) -.5712k L1791 .8209 .5328-8
5,000 | L.776 | .2350+3 | 35.22 | 2b.92 | 1.260| 5.289| -.60888 .1262 8737 .1116-5
5,200 1 1.837! .251k+a | 36.10 | 20.00 | 1.287| 5.559| -.6k069 .8857-1 .91k .2197-5
5,400| 1.883| .2645+a | 36.78 | 15.89 | 1.320| 5.82k| -.66765 .6238-1 .9376 .k0g8-5
5,600 | 1.915] .2749+a | 37.29 | 12.76 | 1.358] 6.085| -.69088 371 .9556 .7297-5
5,800 | 1.938| .2834+a | 37.70 { 10.50 | 1.399| 6.341| -.71131 .3197-1 .9680 J1oh7-4
6,000 | 1.954 | .2905+3 | 38.03 8.915| L.4h2| 6.588( -.72966 .2338-1 L9766 .2057-4
6,200 | 1.966| .2966+3 | 38.30 7.813| 1.481| 6.822] -.7hé4T L1736-1 .9826 .3286-4
6,400 1.974 | .3020+3 | 38.54 7.051) 1.516| 7.038| -.76209 .1309-1 .9868 .5099-4
6,600 1.980| .3070+a3 | 38.74 6.526| 1.545( T.235| -.77679 .1001-1 .9898 LT711-4
6,800(1.985| .3116+a3 | 38.93 6.165| 1.568| T.412{ -.7907h CT765-2 .9920 .1139-3
7,000(1.988( .3160+3 | 39.11 5.920( 1.584| T7.570] -.80kO7 .6102-2 .9936 .1647-3
7,200 1.991( .3203+a | 39.27 5.760| 1.594%| 7.712| -.81687 48542 L9947 .2334-3
7,400 1.993] .3245+a | 39.43 5.662| 1.599| 7.838( -.82922 .3906-2 .9954 .3249-3
7,600 1.995| .3286+3 | 39.58 5.613( 1.600| 7.951| -.84117 .3176-2 -9959 Jihlho-3
7,800] 1.996] .3327+3 ] 39.73 5.603| 1.597| 8.053] -.85276 .2608-2 .9962 .5998-3
8,000 1.997| .3368+3 | 39.87 5.629| 1.591. 8.14%3[ -.8640k .2161-2 .9962 .7972-3
8,200 1.998| .3kog+s | Lko0.01 5.685( 1.582] 8.224| -.87502 .1806-2 L9961 .10k6-2
8,400 2.000] .3451+3 | k0.15 5.772| 1.570| 8.296| -.88575 .1521-2 .9958 .1355-2
8,600 2.001| .3494+a | 40.28 5.888| 1.556| 8.359| -.89623 J1291-2 .9952 .1736-2
8,800| 2.002| .3538+3 | Lo.up 6.035| 1.5k1| 8.416| -.90650 .1102-2 .99L5 .2200-2
9,000| 2.004| .3583+3 | 40.56 6.2121 1.52k| 8.467| -.91657 L9k Th-3 .9935 .2760-2
9,200 2.005| .3629+3 | L40.70 6.422] 1.506] 8.512] -.926L6 .8189-1a .9923 .3430-2
9,400| 2.007| .3677+3 | L0.8k4 6.667] 1.487| 8.553| -.93620 .T116-3 .9908 Jhpo6-2
9,600{ 2.009| .3726+a | 40.98 6.9481 1.468( 8.592| -.9lk579 .6214-3 .9890 .5163-2
9,800 2,012 .3778+3 | L41.13 T7.268| 1.Mh9| 8.627| -.95525 .5451-3 .9869 .6259-2
10,000} 2.01k| .3833+3 | 41.28 7.629| 1.430| 8.662| -.96k61 .4801-3 9845 .7531-2
11,000 2.034| .415k+s | k2,11 | 20.13 | 1.348| 8.846| -1.010% .0673-3 .9653 A721-1
12,000( 2.071] .4591+3 | 43.15 | 14.00 | 1.290| 9.093| -1.0558 .1571-3 .9313 .3406-1
13,000| 2.130] .5198+a3 | Li.k7 | 19.43 | 1.256| 9.43k| -1.1027 .9k25-4 .8780 .6095-1
1,000( 2.218| .6034+a | 46.16 | 26.46 | 1.238| 9.879| -1.1527 .5600-4 .8028 .9856-1
15,0001 2.343| .7151+a | 4B8.26 | 3b.70 | 1.231) 10.4% | -1.2065 .3211-4 7068 L1466
16,000 2.507| .8577+8 | 50.77 | 43.15 | 1.231| 11.11 | -1.2638 L17k1-4 .5956 .2022
17,0001 2.705| .1029+4 [ 53.61 | 50.09 | 1.237| 11.89 | -1.3231 .8807-5 4789 .2606
18,000| 2.92k| .1220+4 | 56.59 | 53.50 | 1.247| 12.75 | -1.3817 Lakh-s L3680 .3160
19,000( 3.1kh} 181544 | 5947 52.24 | 1.262| 13.66 | -1.4367 .1831-5 .2723 .3638
20,000 3.3Wk| .1598+4 | 62.03 | L46.96 | 1.282 14,58 [ -1.4858 LT7h9-6 .1963 .4019

L5
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TABLE TI.- THERMODYNAMIC PROPERTIES OF EQUILIBRIUM HYDROGEN - Continued
p = 10.0 atm

T, ) S ZCp a - : 1
°K £ RT, R R 7 2 | o, Vi, T H
300 | 1.000 | 0.3844+1 | 13,511 3.500 1.500 1.048{ 0.95%28 0.1000+1 | 0.0000 .0000
%001 1.000 | .7689+1] 15.84| 3.503| 1.399| 1.k82 .65825 .1000+1 | .1488-18 | .0000
1,000| 1.000 | -1285+2 17.641 3.572] 1.389 1.906| .L36L0 ,1000+1 | -72T7L-9 .0000
1,2001 1.000 | -1550+ | 18.30 3.64k | 1.378| 2.080] .35722 1.0000 63287 .0000
1,400 | 1.000| .1819+2 18.86| 3.728| 1.366| 2.237| .29027 1.000C .1562-5 .0000
1,600| 1.000| .2096+=| 19.37 3.817] 1.355| 2.381 .23228 1.0000 .1750-4 .0000
1,800| 1.000| .2379+z| 19.82} 3.917 1.3441 2.515] .18110 .9999 .1155-3 .0000
2,000( 1.000 | .2670+2 20.24| L.060| 1.330| 2.637 .13526 .9995 .5259-3 .LOR6-18
2,200 1.00L [ .2976+2 20.64| 14.309| 1.311| =2.747| .939€2-1| .9%82 .1826-2 .3097-16
2,400 1.003 .3306+2 | 21.03| L.762 1.287| 2.843] .55067-1| .99LB .5163-2 .1153-14
2,600| 1.006| .368l+2| 21.4kL 5.545| 1.258| 2.929| .18715-1| .9875 L1245-1 .o483-13
2,800| 1.013 | .4130+2] ¢ .89| 6.801| 1.230| 3.012 -.16538-1 .9735 L2645 -1 .3468-12
3,000 1.026] .h4692+2| 22.42 8.672| 1.208| 3.102| -.51843-1| .949k L5057 -1 .3422-11
3,200| 1.046 | .5418+2 23.06| 11.28 | 1.193}| 3.207 -.88L40k-1| .9115 .8850-1 .2539-1C
3,400 1.077 .6363+2 | 23.84| 14.68 | 1.186| 3.332] -.12737 .8567 L1433 .1LE7 -9
3,600| 1.121| .7587+= oL.80) 18.86 | 1.183| 3.483] -.16966 .7835 L2165 .7126-9
3,800| 1.181 | .9139+2| 25.94| 23.59 1.185| 3.663] -.2157k L6931 .3069 L2877 -8
4,000 | 1.258 | .110L+s 27.28] 28.36 | 1.190 3.875) -.26530 .5900 L4100 .1001-7
4,200 1.350 | .1327+3 28.76| 32.31 | 1.197} L4.117) -.317l12 L4817 .5183 .3061-7
L,h00| 1.452 | .1573+3| 30.32 3440 | 1.207| u.382| -.36908 L3772 L6228 L8354 -7
4,600| 1.557 .1825+3 | 31.85] 33.93 | 1.219 L.660| -.41867 L2844 L7155 L2064 -6
L,800| 1.655 | .206k+3 33,24] 31.01 | 1.235| 4.94L -.he3re L2082 .7918 LLBBO-8
5,000 | 1.750| .2275+s]| 3k.b2 26.58 | 1.254| 5.217f -.>0309 L1495 L8505 .9852-8
5,200 | 1.808 [ .24k52+3] 35.37 21.82 | 1.278] 5.L87| -.93671 L1064 .8936 .1946-3
5,400 | 1.859 1 .2596+3 36.11| 17.55 | 1.308| 5.750 -.56530 577-1| -92ke .3639-5
5,600 1.897 | .271ll+a 36.68| 14.14 | 1.342] 6.010 -.584985 .5431-1 ] .9457 L6uge -5
5,800 | 1.924 | .2805+3| 37.13 11.58 | 1.381] 6.265] -.61130 .3935-1| .9606 L1111-4
6,000 | 1.944 288343 | 37.49| 9.729| 1.hk2l 6.513}) -.63042 .2889-1| .9711 .1835-4
6,200] 1.958 | .29L9+3| 37.79 8.4201) 1.461| 6.751 -.64779 .2152-1 | 978k .2932-4
6,L00| 1.968| .3007+3 38.04| 7.503| 1.497| 6.974 -.66383 L1625-1] .9837 455k -4
6,600 1.975 | .3059+3 38.26| 6.861| 1.528| T.179 -.67883 .1245-1( L9874 .6889-4
6,800| 1.981| .3108+3 38.46| 6.41L4| 1.554] 7.365 -.69300 .9670-2 | .9901 .1018-3
7,000 1.985 | .3154+3 38.6L 6.104) 1.573| 7.533 -. 70650 L7605-2 | .9921 .1472-3
7,200| 1.988 | .3198+3 38.81[ 5.894| 1.586| 7.68k4 -, 71943 LB054-2 | .9935 .2086-3
7,400| 1.991| .3240+3 38.971 5.757| 1.594 7.818| -.73187 A873-21 L9945 L2905 -3
7,600| 1.993| .3282+3| 39.12 5.677| 1.598) 7.939] -.T43%90 .396L-2| .9952 .3978-3
7,8001 1.995 | -3323+3| 39.27 5.641| 1.597| 8.ok7| -.75554 .3256-2 | .9957 .5363-3
8,000( 1.996| .3365+3 39.41| 5.6L3] 1.593 8.1bkk -. 76686 .2699-2 | .9959 .7129-3
8,200 1.997 | .3406+3| 39.55 5.678] 1.586| 8.2301 -. 77787 .2257-2 | .9959 .9353-3
8,400] 1.999 | .3ukB+s 35.69] 5.743| 1.576] 8.307 -.78861 .1901-21 .9957 .1212-2
8,600| 2.000 | .3490+3 39.82| 5.837]| 1.564 8.376l -.79910 .1613-2| .9953 .1552-2
8,800| 2.001| .3533+3 39.96{ 5.961} 1.550 8.438] -.80937 .1378-2| 9947 .1968-2
9,000| 2.003| .3576+3| 40.09 6.114| 1.534] 8.493 -.819L3 .1185-21 .9939 .2h69-2
9,200 | 2.004 | .3623+3| k0.23 6.297| 1.517| 8.5k2| -.82931 .1025-21 .9928 .3069-2
9,400| 2.006} .3670+a| 40.37 6.512| 1.500| 8.587| -.83901 .8908-3| .9915 .3781-2
9,600| 2.008] .371B+a3| LO.51 6.761| 1.481| 8.628 -.8uE5T L7782-3 | .9900 . 4620-2
9,800| 2.010| .3769+3 40.65| 7.045| 1.46301 8.666 -.85800 .6830-3| .9881 .5601-2
10,000| 2.012| .3822+3 40.80| 7.366| 1.445) 8.703] -.86730 .6019-3| .9859 L67h1-2
11,0000 2.031] .4129+3| 41.59 9.601| 1.362| 8.886 -.91262 .3366-3 | .9688 J1542-1
12,000| 2.063| .45ho+a| L2.57) 13.07 1.302{ 9.122] -.95729 .1994-3 | .9383 .3076-1
13,000| 2.1161 .5103+3 43.80] 17.96 | 1.264| 9.442| -1.0030 .1211-3| 8901 .5489-1
14,000| 2.196| .5873+a| 45.35 oh.32 | 1.28k| 9.860 -1.0513 .7330-4| .8216 B918-1
15,0001 2.308) .6899+s y7.28( 31.89 | 1.235| 10.38 | -1.1029 L3174 L7329 .1335
16,000| 2.456] .8213+3 49.60} 39.92 | 1.233| 11.02 -1.1580 oh23-a | 6284 1858
17,000| 2.638) .9810+3 52,04 47.02 | 1.238| 11.76 ) -1.215k .1279-4| L5161 .2&&9
18,0001 2.845 J11620+4| 55.07| 51.k2 | 1.247 12.58 | -1.2729 .6309-5| .Lo62 L2969
19,000 3.058| .1352+4 57.88[ 51.78 | 1.260 13.46 | -1.3278 .2926-5| .3079 L3461
20,000| 3.260| .1536+4 60.46) 18.11 | 1.278| 14.36 | -1.3779 .1295-5| .2270 .3865




TABLE IT.- THERMODYNAMIC PROPERTIES OF EQUILIBRIUM HYDROGEN - Continued

p = 20 atm
T, , ZH z8 ZCp . 2 L +
o Z f = A y ey | 198 5, Ni, Ny Ny
300 |1.000 ]0.30LL+« {12.72 | 3.500 [1.400 | 1.0L8 | 1.2603 0.1000+ {0.0000 0.
600 [1.000 | 7687+ [15.1k | 3.503 |1.399 | 1.482 .95928 .1000+1 .1052-16
1,000 [1.000 | .1285+2 |16.94 | 3.572 {1.389 | 1.4500 L73743 .1000+1 | .514k-
1,200 [1.000 17.60 | 3.644 11.378 | 2.080 .65825  [1.000 Lb7s5 -7
1,400 [1.000 18.17 § 3.728 [1.367 | 2.237 .59130 |1.000 .110k4-5
1,600 {1.000 18.67 | 3.815 {1.355 | 2.381 .53331 |{1.000 L1237 -4
1,800 {1.000 19.13 | 3.209 [1.34L | 2.515 L8221k . 9999 .8167 -4
2,000 [1.000 15,55 | L.031 [1.332 | 2.6L0 43632 . 9996 .3719-3
2,200 |1.001 19.94 | L.226 [1.317 | 2.753 - 39473 - 9987 .1291-2
2,400 [1.002 20.32 | L.562 |[1.296 | 2.854 .35643 . 9963 L3654 -2
2,600 |1.00k4 20.71 | 5.129 |1.272 | 2.944 .32054 L9912 .88p2-2
2,600 |1.005 | .4050+2 |21.12 | £.029 [1.246 | 3.029 . 28618 .9812 .1877-1
3,000 |1.01& 45382 |21.57 | 7.303 |1.224 | 3.115 25241 . 9640 .3603-1
3,200 11.033 L51kd+e |22.11 | 9.220 (1.208 | 3.211 .21828 L9366 6343 -1
3,400 [1.055 | .5902+2 |22.74 |11.00 |1.197 | 3.320 .1828L 8963 L1037
3,000 |1.086 | .686h+2 [23.45 [1b.71 [1.193 | 3.449 L14523 .8413 .1587
3,800 %1.12% | .80AY+a |24.37 |18.28 |1.192 | 3.60L ., 10486 L7711 . 2289
44,000 [1.185 L9550+2 |25.41 |22.20 [1.195 | 3.778 L61483 -1 L6871 .3129
4,200 [1.255 | .1132+3 |26.50 |26.07 |1.200 | 3.982 L15441-1] L5933 Lo6T
4,400 [1.337 | .1335+s |27.88 |29.31 |1.207 | 4.211 | -.32308-1| .4953 .5046
4,500 |1.42y | .1558+3 [29.23 (31.2k [1.217 | 4.460 | -.80227-1] 4000 .6000
4,800 |1.523 L1788+3 130.57 |31.35 [1.229 | L.723 | -.12648 .3133 L6867
5,000 |1.014 | .20l2+3 |31.82 [29.50 [1.243 | 4.990 | -.16941 .2392 L7607
5,200 [1.646 | .2218+a |32.92 |26.45 |1.260 | 5.256 | -.20792 <1795 8205
5,400 |1.765 .2398+8 [33.85 {e2.69 [1.281 | 5.517 -.24166 L1333 8667
5,500 {1.820 | .2551+3 [34.61 |18.96 [1.305 | 5.773 | -.27092 .9867+1 | .9013
5,800 |1.863 | .2677+3 {35.22 {15.71 |1.334 | 6.024 | -.29633 .7325-1 | 9267
6,000 {1.890 | 278243 |35.70 [13.08 |1.366 | 6.271 | -.31861 .5475-1 | .9u52
6,200 |1.921 | .2870+3 [35.10 [11.05 |1.400 | 6.513 | -.33842 h131-1 | L9586
6,400 |1.93% | .2945+3 [36.42 | 9.528 [1.435 | 6.747 -.35632 .3151-1 | .968L
6,600 {1.953 | .3011+3 [356.70 | 8.L09 [1.469 | 6.970 | -.37273 .2431-1 | .9756
£,800 [1.963 L3059+3 |36.94% | 7.592 {1.500 | 7.180 | -.38797 .1898-1 | .9809
7,000 |1.971 | .3122+3 |37.15 | 6.999 [1.527 | 7.375 -.hoe28 L1499-1 | L9848
7,200 |1.977 | .3172+3 [37.34 | 6.571 |1.549 | 7.553 | -.41583 .1197-1 | .9877
7,400 [1.981 | .3219+3 [37.51 | 6.265 |1.566 | 7.716 | -.L2875 .9656-2 | .9899
7,600 {1.985 .326L+3 [37.68 | 6.050 {1.579 | 7.862 | -.44113 7870-2 | .9916
7,800 [1.988 | .3308+3 |37.83 | 5.905 [1.586 | 7.994 | -.45305 BL75-2 | L9928
8,000 |1.990 | .3351+3 [37.98 | 5.815 |1.589 | 8.113 | -.L45458 .5374-2 | .9936
8,200 |1.992 | .3393+3 [38.12 | 5.769 [1.589 | 8.221 | -.47575 LhoB-2 | L9942
8,400 [1.994% | .3435+3 |38.25 | 5.700 |1.565 | B.317 | -.LEGGO L3793-2 | .G9L45
8,600 |1.996 | 347742 [38.40 | 5.784 |1.579 | B.404k | -.49718 .3222-2 | L9ULA
8,800 |1.997 | .3520+3 |38.53 | 5.838 )1.571 | 8.482 | -.50749 L2750 -2 LGOL5
9,000 {1.999 | .3563+3 [38.66 | 5.919 [1.560 [ 8.553 | -.51757 .2371-2 | .9941
9,200 |2.000 | .3607+3 [38.79 { 6.028 |1.547 | 8.616 | -.527L4L .2053-2 | .993G
9,400 [2.002 | .3651+3 [38.93 | 6.163 [1.534 | 8.674 | -.53711 L1786-2 | .yg29
9,600 [2.003 L3097+3 [39.06 | 6.326 [1.519 | 8.726 | -.54661 L1562-2 | L9919
9,800 |2.005 | .37Lh+3 [39.19 | 6.516 [1.503 | 8.77k | -.55595 L1373-2 | .9907
10,000 [2.007 | .3792+3 [39.32 | 6.734 |1.487 | 8.819 | -.56515 1212-2 | L9892
11,000 |2.021 | .4065+3 [LO.03 | 8.298 [1.406 | 9.016 | -.60947 .6851-3 | 977k
12,000 |2.044 | .LL11+3 [40.85 |10.76 |1.3k0 | 9.226 | -.6522L 4136-3 | L9557 L2195 -1
13,000 [2.082 | .u866+3 |41.85 |14.28 |1.29L | 9.495 | -.69492 .2591-3 | .9208 L3947 -1
14,000 [2.138 | .Sk70+3 [43.07 [18.92 [1.266 | 9.841 | -.73879 .164kk-3 | .8700 LAL89-1
15,000 {2.219 | .6265+3 |kk.56 {2L.62 [1.250 [10.27 - 78481 .1035-3 | .8023 .9878-1
16,000 {2.327 | .7283+3 |46.35 [31.08 [1.243 |10.79 -.83344 6343-4 | 7189 L1405
17,000 |2.463 .B543+3 [48.4h [37.63 |l.243 (11.41 -.88451 .3736-2 | .6238 .1881
18,000 |2.625 | .1003+4 |50.75 {43.30 [1.247 |12.11 -.93708 .2095-4 | .5233 .2383
19,000 [2.807 | .1169+4 [53.20 |46.91 |1.256 (12.88 -.98956 J1115-4 | 4250 .2875
Cio,ooo 2.995 | .1343+4 (55.5u hy.62 11.269 113.70 {-1.0400 .5659-5 | .3355 .3323
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TABLE II.- THERMODYNAMIC PROPERTIES OF EQUILIBRIUM HYDROGEN - Continued

p = 40 atm
T, ZH zs Zp 2 ¥} *
oK Z RTg R R Y = log o NHZ Ny Ny
300 |1.000 [0.384k4+1 | 12.02 | 3.500 | 1.L00 | 1.048 |1.5613 .1000+1| 0.0000 0.0000
600 | 1.000 | .7689+1 | 14.45 | 3.503 | 1.399 | 1.482 |{1.2€603 .1000+1|  .7438-17 .0000
1,000 |1.000 | .1285+2 | 16.25 | 3.572|1.389 | 1.906 |1.0385 .1000+1[  .3637-9 . 0000
1,200 {1.000 [ .1550+2 | 16.91 | 3.644k |1.378 | 2.080 | .95928 . 000 L3164 -7 . 0000
1,400 [1.000 | .1819+= |17.48 | 3.728 | 1.367 | 2.237 | .59233 . 000 .7810-e . 0000
1,600 | 1.000 | .2096+2 | 17.98 [ 3.814 }1.355 | 2.381 | .8343k .000 B7L7 -5 . 0000
1,800 [1.000 | .2378+2 | 18.43 [ 3.904 | 1.345 | 2.516 | .78318 . 9999 .5775-4 . 0000
2,000 [1.000 | .2668+2 | 18.85 | 4.011 |1.334 | 2.641 | .73737 L9997 .2630-3 .1445-18
2,200 | 1.000 | .2967+2 | 19.2L | L4.166|1.321 | 2.757 69584 L9991 .9132-3 .1095-18
2,400 | 1.001 | .3280+2 | 19.61 | L.4k20|1.30L | 2.862 | .65769 997k .2585 -2 .4081-15
2,600 [1.003 | .3618+2 {19.98 | 4.835 | 1.284 | 2.956 | .62213 . 9937 L62L6-2 .8792-14
2,300 | 1.007 .399h+2 | 20.36 | 5.483 | 1.261 | 3.04k | .58B40 L9867 .1331-1 .1230-12
3,000 | 1.013 L4LoB4e [ 2077 1 6.437 | 1.2L0 | 3.130 | .5557h L97LL .o562-1 .1218-11
3,200 |1.023 Lohbre [ 21.23 | 7.761 | 1.223 | 3.220 | .52336 L9547 L4528 -1 .9083-11
3,400 [1.039 | .5575+= [21.75 | 9.505 | 1.211 | 3.320 | .49050 . 9255 LTLLB -y .5359-10
3,600 |1.061 | .6348+2 [22.35 | 11.69 | 1.203 | 3.433 | 45643 .8849 L1151 .2597 -
3,800 [1.092 | .7298+2 | 23.05 | 14.31 [1.201 | 3.562 | .42054 .8319 L1681 L1065 -8
L,000 [1.132 | .8453+2 [ 23.86 | 17.29 |1l.201 | 3.712 | .38B245 L7663 L2337 .3779-8
L,200 [1.183 | .9836+2 | 24.78 | 20.48 | 1.205 | 3.882 | .3L203 6899 .3101 L1184 -7
4,500 [1.246 | 114543 |25.81 |23.61 |1.210 | 4.076 | .29958 6055 L3945 33247
4,600 {1.318 | .1328+s [26.92 | 26.30 | 1.218 | 4.290 | .25579 .5175 L4825 BurE—7
4,800 [1.398 | .1528+s | 28.08 | 28.12 |1.227 | 4.523 | .21173 L4307 L5643 .1984 -g
5,000 | 1.482 | 173748 | 29.24 | 28.70 |1.238 | L4.760 | .16869 .3bgr 6503 L4308 6
5,200 | 1.565 | .1945+3 |30.36 |27.93 |1.251 | 5.022 | .1279L L2779 L7220 8747 -6
5,400 | 1.643 214343 [ 31.38 [25.97 [1.266 | 5.277 .G0L50-1 .2173 .7826 16755
5,600 | 1.712 | .2323+s |32.27 [23.23 [1.283 | 5.529 | .56725-1 L1681 .8319 .30L5 -5
5,800 11.771 | .2482+a [33.04 [20.22 | 1.304 | S5.777 | .26B16-) .1293 L8707 .5290-5
6,000 |1.819 | .2620+s [33.67 |17.31 |1.327 | €.021 | .L33L5-3 .9940-1 . 9006 L8834 -5
6,200 |1.858 | .2738+a | 34.20 | 1h.75 | 1.354 | 5.260 |-.22894- L7661 L9233 J1h2ki-a
6,400 |1.888 | .2837+a |3L.63 [12.63 |1.383 | £.L495 |-.43682-z  .59L4-1)  .OLOS . 2226-4
6,600 |1.911 | .2923+3 | 34.99 |10.93 {1.413 | 6.724k | -.62410-zf .RE6LS-1f  .9535 .3385-2
6,800 |1.929 | .2998+a [35.30 | 9.609 | L.4b3 | 6.945 | -.79483-  .3661-1 .9633 .5019-4
7,000 |1.943 | 3064+ |35.56 | 8.597 | L.h72 | 7.158 |-.95230-1 .2912-1] .9707 72794
7,200 | 1.95k | .3124+3 [35.79 | 7.830|1.499 | 7.358 | -.10990 .2339-1|  .g76L .1034-3
7,400 | 1.963 .3179+3 [ 36.00 | 7.252 | 1.523 | 7.546 | -.12371 .1896-1 .9808 L1hko-3
7,600 |1.970 | .3231+3 |36.19 | 6.820 | 1.543 | 7.719 |-.13679 .1550-1] 9841 .1978-3
7,800 | 1.975 | .3280+s |36.36 | 6.501|1.558 | 7.878 -. 14926 .1279-1|  .9867 26693
8,000 |1.980 | .3326+s |36.52 | 6.268 |1.570 1 8.023 -.16121 .106k -1 L0886 .3552-3
8,200 | 1.983 .337243 [36.67 | 6.103 | 1.577 | 8.155 [--17273 89232 .9901 L6633
8,400 | 1.986 | .3klé+a [36.82 | 5.994 | 1.581 | 8.275 | -.18385 .7537-2| .9912 L6046 -3
8,600 |1.989 | .3459+3 | 36.96 | 5.929 | 1.582 8.38k | -.19L63 .6412-2 .9920 .7750-3
8,800 |1.991 | .3503+3 |37.10| 5.902 | 1.579 | 8.482 | -.20510 .5490-2]  .9925 L9827 -3
9,000 |1.993 | .3546+ |37.23 | 5.908 | 1.574 | 8.571 | -.21530 47302 29928 L1234 -2
9,200 | 1.995 | .3589+3 |37.36| 5.943 | 1.567 | 8.652 | -.2252k JL099-2 9928 L1534 -2
9,400 [1.997 | .3633+3 [37.49| 6.005 |1.558 8.726 | -.23497 .3571-2)  .9926 .18g2-2
9,600 {1.998 | .3677+8 |37.61 | 6.093 | 1.547 | 8.792 | -.2LkLg 3127-2| L9922 .2313-2
3,800 [2.000 | .3722+4s |37.74 | 6.206|1.535 | 8.853 -.25382 .2751-= .9916 .2806-2
10,000 | 2.002 | .3768+3 |37.87 | 6.343 |1.522 | 8.909 -. 26298 2h31-2 .9908 .3379-2
11,000 |2.013 .L018+a [38.52 | 7.403 | 1.450 | 9.1L0 |-.3067k .1386-2 .9831 767 -2
12,000 |2.030 | .4319+3 |39.23 | 9.1L48 | 1.382 9.346 | -.34821 .BL86-3 L9679 .1562-1
13,000 [2.057 JL697+2 | 40.06 | 11.67 | 1.329 | 9.580 | -.38871 .5435-3 .9430 .2825-1
14,000 |2.097 | .5184+a | 41.0L |15.05 |[1.292 | 9.871 -.42936 .3566-3]  .9060 L6821
15,000 [ 2.155 .5810+8 | h2.22 [19.28 | 1.269 |10.23 -.47106 .2352-6 .8555 .7212-1
16,000 | 2.232 | 6604+ |43.62 | 2h.2h | 1.256 | 10.66 |-.51h4L2 .1537-8] 791k L1042
17,000 | 2.332 | .7590+3 | k5.25 | 29.62 [ 1.250 |11.16 -.55968 .9819-4| .7151 L1h2h
18,000 {2.453 | .8773+3 | 47.09 1 34.93 |1.251 |11.75 -, 60660 L607Lh-at L6301 .184g
19,000 |2.595 | .10lh+a | 49.11 | 39.48 | 1.255 |12.40 -. 65447 .3616-4 .54l . 229k
20,000 }2.752 | .116k+a |51.22 | L2.51 1.26L [13.12 | -.70217 . 20694 .L4536 2732




TABLI II.- THERMODYNAMIC PROPERTIES OF EQUILIBRIUM HYDROGEN - Continued
p = 60 atm
7, zi | % 8 L
OK Z RTO E R e g log po NH2 NH NH+
3001 1.000} ©.384h+1) 11.62| 3.500{ 1.L00| 1.048 1.737% | 0.1000+1| 0.0000 .0000
600| 1.000| .7589+1) 14.05| 3.503] 1.399| 1.482 1.4364 .1000+1 .6073-17| .0000
1,000| 1.000| .1285+2| 15.85| 3.572! 1.389| 1.906 1.2146 .1000+1 .2970-9 .0000
1,200| 1.000| .1550+2| 16.50| 3.644 1.378] 2.080 1.1354 | 1.0000 .2583-7 .0000
1,400 1.000| .1819+2| 17.07| 3.728| 1.367| 2.237 1.0684% | 1.0000 .6377-8 .00C0
1,600 1.000| .20%6+2| 17.58| 3.814| 1.355| 2.381 1.0104 | 1.0000 .71423-s5| L0000
1,800 1.000| .2378+2| 18.03| 3.902| 1.345| 2.516 .95927 9999 A715-4 .0000
2,000| 1.000| .2667+2| 18.L45| L.oo2| 1.33k| 2.642 91347 .9998 .21k7-3 .1066-18
2,200 1.000 | .2965+2| 18.83] k.1bko| 1.322| 2.758 87197 .9992 .7h57-3 .6081-17
2,400| 1.001| .3275+2) 15.20| 4.357| 1.307| 2.865 .83388 .9979 .2111-2 .3011-15
2,600| 1.003 | .3606+2| 19.56| b.705| 1.289| 2.963 79847 .9549 .5103-2 .6489-14
2,800 1.005 3969+ | 19.93] 5.281 1.269| 3.053 .76502 .9891 .1088-1 L9084 13
3,000 1.011 .43Bo+2 | 20.32| 6.027| 1.249{ 3.139 .73285 .9790 .2097-1 .8995-12
3,200 1.013 85042 [ 20,74 711k 1.232| 3.228 . 70126 .9629 .3713-1 L6T715-11
3,400| 1.032 | .5430+2| 21.21] 8.s45| 1.219| 3.323 66956 .9387 .6125-1 .3968-10
3,600 1.050§ .6119+2| 21.75| 10.34 | 1.211| 3.keg 63711 .9050 .9500-1 .1927-9
3,800 | 1.075 | .A95k+2| 22.36| 12.51 | 1.206| 3.548 L6033k 8604 11396 .7922-9
L,000| 1.108 | .7959+2{ 23.07| 15.00 | 1.206| 3.685 56782 .80k45 1955 .2822-4
L,200| 1.151{ .9157+2| 23.87| 17.7% | 1.208| 3.8k0 .53034 L7381 .2619 .888L-g
L,400| 1.203 | .10%6+a| 24.76| 20.56 | 1.213| L.0o1k 45094 .6629 .3371 .2509-7
L,600 | 1.264 | .12164s| 25.73| 23.21 | 1.219| 4.209 .45000 .5821 179 RIS v
4,800 1.334 | .1395+a| 26.77] 25.39 | 1.227| k.u23 40820 .Logh .5006 .1519-8
5,000 | 1.410 | .1586+a | 27.83| 26.77 | 1.2371 L4.651 .36649 L4188 -.5811 .3325-8
5,200 1.488 | .1784+a| 28.89| 27.10 | 1.248| 4.891 .32594 .3k .6559 .6807-8
5,400 | 1.565 198043 | 29,91 26.34 | 1.261| 5.136 .28755 2777 L7223 .1313-s
5,600 | 1.638 .216T+e | 30.83( 2k.62 | 1.276| 5.383 .25207 2211 L7789 .2405-5
5,800] 1.703 | .233%+s | 31.66| 22.28 | 1.293| 5.629 .21991 17k .8256 Jh206-5
6,000 1.759 | .2L93+a | 32.37| 19.68 | 1.312| 5.870 .19110 1369 .8630 .7061-5
6,200 | 1.806 | .2628+a | 32.97| 17.13 | 1.335| 6.108 L1654k 107k .8925 J11k43-4
6,400 [ 1.84k4 | .27h5+s | 33.48] 14.82 | 1.359 | 6.341 14255 8hh7-1| .9155 .1793-4
6,600 1.875 | .2846+s | 33.911] 12.8 1.385| 6.570 .12202 667h-1| ,9332 .273k-g
6,800 | 1.899 293440 | 3h.26 | 11.24 | 1.413 | 6.79k .10345 5306-1 | .9469 Lo63-4
7,000 | 1.919 301148 | 3k.57 9.951| 1.441) 7.011 .86472-1| .h2ho-y L9574 .5502-4
7,200 | 1.93% | .3080+s | 34.8h| 8.938| 1.468| 7.219 .70802-1| .3430-1 | .9655 .8397-4
7,400 | 1.946 1 .31424s | 35.07| 8.150| 1.493 | 7.417 .56199-1 .2792-1 | .9718 J1172-3
7,600 | 1.955 320048 | 35.28 7.544| 1.515 | 7.603 e rroat 22914 .9768 .1609-3
7,800 1 1.963 | .3253+s | 35.47| 7.080| 1.535| 7.777 .29L88-1| .1895-1 | .9806 .2173-3
8,000 | 1.969 | .330k4s3 | 35.64 | 6.729 1.550 | 7.937 17116-2 .1580-1 | ,9836 .2893-3
8,200 | 1.974 | .335243 [ 35.81 | 6.467| 1.562 8.085 527032 .1327-1 | .9860 .3799-a
8,400 | 1.979 | .3399+s | 35.96 | 6.276| 1.571| 8.220 | -.61211-= .1123-1 .9878 49284
8,600 | 1.982 | .3bLhts | 36,11 6.141) 1.575 8.343 -.17116-1f .9562-2 .9892 .6319-3
6,800 11.985 | .3489+a | 36.25 | 6.054| 1.577| 8.455 | -.27762-1| .8196-2 .9902 .8015-3
9,000 | 1.988 | .3533+a | 36.38 | 6.006 | 1.576 | 8.557 |-.38097-1| .7068-2 .9909 .1006-2
9,200 11.990 | .357748 [36.51| 5.993 | 1.572 | B8.650 |-.48153-1f .6130-2 | .991h .1252-2
9,400 | 1.992 | .362143 | 36.64 | 6.009|1.567| 8.734 | -.57959-1 5345-2 | .9916 15442
9,600 {1.99% | .3665+3 | 36.77| 6.053|1.559 | 8.811 |-.67537-1| .ig8k-» .9915 .1888.2
9,800 | 1.996 3709+ [36.89 | 6.122[1.550 | 8.881 | -.76909-1f 412k .9913 .2290-2
10,000 | 1.998 | .3755+3 [37.02{ 6.215! 1.539 | 8.946 -.86093-1] .3647-z2 .9908 .2759-2
11,000 [2.009 | .3995+3 [37.65| 7.030 | 1.%74 | 9.205 |-.12973 .2088-2 .9852 .63k9.2
12,000 [2.023 | .4277+3 | 38.31 | 8.4bk | 1.407 | 9.417 |-.17068 .1287-2 L9731 .1279-1
13,000 |2.046 | 462243 {39.07 | 10.52 | 1.351| 9.640 |-.2102k4 832k-3 | .9528 .2318-1
14,000 | 2.079 | .5056+a |39.9% [13.33 |1.310| 9.905 |-.2hkoly 5543-3 | .9223 .3857-1
15,000 [2.126 | .560740 | 40.98 | 16.87 | 1.282 }10.23 -.28915 | .37135-3 | .8802 .5973-1
16,000 [2.190 | .6300+3 | 4¥2.20 [21.09 | 1.265 |10.61 -.32998 .2511-3 .8259 .8695-1
17,000 [2.272 | .715748 | 43.62 [25.77 | 1.256 | 11.06 -.37230 L1664-3 | 7601 .1199
18,000 |2.373 | .6189+3 | 45.23 130.59 |1.253 |11.59 |--41608 | 1o77-3 | .68s0 157k
19,000 [2.%93 | .9392+ |47.00 |35.06 [1.256 [12.1 - L6097 .6761-4 | 6041 1979
20,000 |2.629 | .1074+4 | 48.90 [ 38.60 |1.262 |12.82 -.50622 A104-4 | 5216 .2392
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TABLE

IT.- THERMODYNAMIC PROPERTIES OF EQUILIBRIUM HYDROGEN - Continued

p = 80 atm
T, 7H zs -~ a
o Z R, T —ﬁE 7 a log fg NHE Ny Nt
300 |1.000|0.38k1 | 11.33 | 3.500 | 1.k0O 1.048 | 1.8624 0.1000+1 |0.0000 .0000
600 |1.000| 7689+ | 13.76 1 3.503 | 1.399 1.482 | 1.5613 .1000+1 | .5260-17 | .0000
1,000 {1.000{ .1285+2 | 15.56 | 3.572 1.389 | 1.906 | 1.3395 .1000+1 | .2572-9 . 0000
1,200 |1.000| .1550+2 | 16.22 .64 | 1.378 | 2.080 | 1.2603 1.0000 .2237-7 . 0000
1,400 |1.000| .181%+2 | 16.78 3.728 | 1.367 | 2.237 | 1.1934 1.0000 .5522-6 . 0000
1,500 |1.000| .2096+2 | 17.29 3.8 [ 1.355 | 2.381 | 1.1354 1.0000 .6185-5 . 0000
1,800 [1.000| .237B+2 17.7% | 3.900 | 1.345 | 2.516 1.0842 1.0000 L4o8L4-4 . 000C
2,000 |1.000| .2667+2 | 16.16 3.996 |1.335 | 2.642 | 1.038%4 .9998 .1860-3 8591-19
2,200 {1.000] .296k+2 | 18.5% | %.125 | 1.323 2.760 .39694 L9993 .6458-a 5513-17
2,400 | 1.001| .3273+2 | 18.91| %.320 | 1.310 2.868 .95888 .9982 .1829-2 242715
2,600 |1.002| .359%=2 | 19.27 4.627 | 1.293 | 2.966 .92356 L9956 ALk21-2 5230-14
2,800 {1.005| .395%2 | 19.63| 5.097 1.27k | 3.058 .89028 .9906 .9h32-2 7323-13
3,000 |1.009]| .4351+2 | 20.00| 5.782 [1.255 3.1h5 .35840 .9818 2181841 7254 -12
3,200 |1.016} .L80T+2 20.40 | 6.728 | 1.238| 3.233 .82728 .9678 .322k-1 5419-11
3,400 [1.027] .53k3+a 20.85 | 7.972 | 1.225 | 3.326 . 79629 .9Lhé7 .5327-1 3205-10
3,600 |1.0k3| .5982+2 [ 21.3% | 9.536 1.216 | 3.hke8 . 6h82 L9172 .8283-1 1558-e
3,800 |1.065| .6748+2 | 21.91 11.42 1.211 | 3.542 73234 8779 .1221 6h16-9
4,000 [1.09%| .7663+2 | 22.55 13.61 1.210 | 3.670 69843 .8282 .1718 2291-8
L,200 {1.131| .87km+2 | 23.27 16.0k 1.211 | 3.815 .66283 . 7685 .2315 1233-5
4,400 | 1.176] .1001+s | 2L.08 | 18.60 1.215{ 3.978 62547 . 7000 . 3000 2050-7
4,600 | 1.231| .1lh7+a | 2k.96 | 21.12 1.220 | k.160 .58656 .6250 L3750 5284 -7
4,800 [1.293] .1310+3 | 25.91 23.36 1.228 | 4.359 .5h657 .5k65 L4535 1252-8
5,000 | 1.362| .1486+s 26.90 | 25.05 1.237 | L.575 .506e2 4680 5320 2755-8
5,200 |1.436( 167543 | 27.90 25.94 1.247 | 4.803 Jh6639 .3929 L6071 5671-6
5,400 {1.510] .1865+3 28.88 | 25.90 1.259 | 5.040 42800 .32 L6758 1100-s
5,600 | 1.583| .2052+3 29.81 | 2k.93 1.272 | 5.281 .39185 L2635 L7365 2026-5
5,800 | 1.650| .2229+3 30.65 1 23.22 1.287 | 5.522 .35850 .2119 L7881 3559-5
6,000 |1.711} .2391+2 31.41 | 21.0k 1.305 | 5.762 .32819 L1692 .8308 6000-5
6,200 [ 1.763| -2536+3 32.06 | 18.69 1.324 | 5.998 . 30092 1346 8653 9751-5
6,400 | 1.806| .2645+3 32.61 | 16.41 1.346 | 6.231 276k L1071 .8928 1534-4
6,600 | 1.8431 277+ | 33.09 1k.3k 1.369 | 6.459 25452 .85b5-1 | .91k5 23hk-4
6,800 | 1.872| .2875+2 33.49 | 12.57 1.394 | 6.682 23470 L68h6-1 | .9315 3490-4
7,000 | 1.895| .2962+3 | 33.83 | 11.10 1.k20 | 6.900 .21666 .5517=1 | .9kkT 507T=4
7,200 | 1.914} .3039%+3 34,13 | 9.909 | 1.k46| T.112 .20011 7.1 ) L9551 7232-4
7,400 {1.930| .3108+3 34.381 8.959 | 1.h71| 7.315 18479 L3657-1 | L9632 1011-3
7,600 | 1.942| .3170+s | 3h4.61 8.211 | 1.4951 7.508 17047 .3010-1 | .9696 1388-3
7,800 | 1.052]| .3228+a | 34.82 7.627 | 1.516 | 7.690 .15700 .2hg6-1 | (9747 1876-a
8,000 | 1.960, .3282+a | 35.01 7.174 | 1.534% | 7.861 L 1hh2y .2085-1{ .9786 2k99-3
8,200 | 1.966| .3334+a } 35.18 6.827 | 1.548 1 8.019 .13206 L1755-1 | .9818 3283-3
8,400 | 1.972| .3382+s 35.34 | 6.564 | 1.560 | 8.16k .12041 J1L86-1 | L9843 L4260-3
8,600 | 1.976{ .34%30+a 35.49| 6.369 | 1.568 | 8.298 .10920 .1267-1 | L9862 5464 -3
8,800 | 1.980| 3476+ | 35.6k 6.230 | 1.572| 8.421 .98378-1 | .1087-1| .9877 6932-3
9,000 | 1.983| .3521+a | 35.77( 6.137 1.574 | 8.533 .87901-1 | .9386-2 | .9889 .8707-3
9,200 | 1.9861 .3566+3 | 35.91 6.084 | 1.573 | 8.635 LTT730-1 | .8146-2 | .9897 .1083-2
9,400 | 1.988| .3610+3 36.04 | 6.06k | 1.570| 8.728 .67833-1 | .7108-2 | .9902 1336-2
9,600 | 1.991] -3655+3 36.17) 6.073 | 1.564 | 8.813 .58182-1] .6232-2 | .9905 1634-2
9,800 11.993| .369%+3 | 36.29 6.110 | 1.557| 8.891 .48756-1 | .5491-2 | .9905 1983 -2
10,000 | 1.995| .37kl 36.h21 6.172 | 1.548 | B.962 .39533-1 | .4858-2 | .990k 2388-2
11,000 | 2.005| .3980+3 | 37.03| ©6.823 1.h90 | 9.246 | -.41105-2 | .2790-2 | .9862 5501~2
12,000 | 2.019} .keslis 37.67| 8.033 [ 1.424%) 9.467 | -.44807-1 .1726-2 | L9761 1109-1
13,000 | 2.039| .4576+s | 38.38 9.843 | 1.367| 9.685 | -.83820-1| .l123-2 .9586 2014-1
14,000 [ 2.068] .4979+a | 39.20} 12.30 1.323 1 9.935 | -.12216 LT5H8-3 1 L9321 3358-1
15,000 | 2.109| .5485+2 | 40.15 15.43 1.292 | 10.23 -.16066 .5151~-3 | .8951 5217-1
16,000 | 2.164| .6117+a | 41.26 19.18 1.272 | 10.59 ~.1999k .3523-3 | .8471 1626-1
17,000 | 2.236| 6895+ | 42.55 23.41 1.2611 11.01 -.2koko .2387-3 | .7883 1057
18,000 | 2.325) .7833+3 ky.o1| 27.85 1.256 | 11.49 -.28213 .1587-3 | .7T7203 1398
19,000 | 2.430| .8932+s | k5.64] 32.12 1.256 | 12.0k -.32403 .1029-3 | .6456 1772
20,000 | 2.551) .1016+s 47.381 35.76 1.260 1 12.64 -.36828 L64B83-a | L5677 2161




TABLE II.- THERMODYNAMIC PROPERTIES OF EQUILIBRIUM HYDROGEN - Continued
p = 100 atm
T, ZH 78 a
R 2 i x E%E y W log Ep; Ny, Ny T+
300] 1.00q 0.3844+1 11.11( 3.500 [1.400 | 1.048 1.9593 0.1000+1 | 0.0000 .0000
600| 1.00g L7689+1  13.53|  3.503 |1.399 | 1.482 1.6582 .1000+1| .4704-17] .0000
1,000| 1.00d .1285+4 15.34 3.572 |1.389 | 1.906 1.k36h .1000+1|  .2300-g .0000
1,200! 1.00g L1550+8  15.99)  3.64k [ 1.378 | 2.080 1.3572 1.0000 .2001-7 .0000
1,400f 1.00q .1819+ 16.56] 3.728 |1.367 | 2.237 1.2903 1.0000 4939-6 .0000
1,600 1.00d 209544 17.06{ 3.813 [1.355 | 2.381 1.2323 1.0000 .5532-5 . 0000
1.800F 1.00q  .2378+ 17.52| 3.899 [1.345 | 2.516 1.1811 1.0000 L3052-4 .0000
2,000| 1.00q .2667+ 17.93] 3.993 | 1.335 | 2.643 1.1353 .9998 .1663-3 .72607-19
2,200 1.00q .2963+4 18.32| L.1ak [1.324 | 2.760 1.0939 L9994 ST -2 .5509-17
2,400| 1.001 .3271+z 18.68{ Lk.29k |1.311 | 2.869 1.0558 L9984 L1636-2 .2053-15
2,600 1.00d L3594+ 19.04 L.574 [1.295 | 2.959 1.0206 .9960 .3955-2 Aheso 14
2,800 1.004  .394Lk+ 19.39] Lk.999 |1.278 | 3.062 .987h1 .9916 .84ho-2 L6196 -13
3,000 1.0084 .4331+ 19.76| 5.615 [1.259 | 3.150 .95573 9837 .1628-1 .6139-12
3,200 1.019 ArTetg 20.15) 646k [ 1.2Lk3 | 3.238 92493 L9711 .2888-1 Lu588-4,
3,h00[ 1.024  .528h+2 20.57] 7.580 |1.229 | 3.330 BoLu2 .9522 L778-1 .2715-10
3,600 1.039  .5889+2 21.04 8.983 [1.220 | 3.429 86363 .9256 SThu2- .1321-9
3,800 1.058  .6607+ 21.57| 10.68 [1.215 | 3.539 83205 .8900 11100 L5 kLo
Lk 000] 1.084 L7460+ 22.17| 12.65 |1.213 | 3.662 79927 .8Lu8 .1552 .1948-¢
L,200| 1.117 .8u66+2 22.84 14.86 [1.213 | 3.799 76500 .7901 .2099 L6160-8
4,400[ 1.158 L9640+ 23.58) 17.22 |1.217 | 3.954 72912 L7266 L2733 .1750-7
I 600| 1.207 L1099+@  2L.40 19.59 [1.222 | 4.126 69175 .6563 3437 RN
4,800| 1.265 .1250+3 25.28| 21.80 |[1.229 | k.315 65322 .5816 118k .1076-8
5,000| 1. 324 b7+l 26.21f 23.61 |1.237 | 4.520 61408 .5055 Lhghs .2376-8
5,200( 1.397 L1595+9  27.16| 24.81 [ 1.246 | 4.739 57507 L4312 .5688 LL910-8
5,400 1.k46¢ LA778+a 28.11| 25.22 [1.257 | 4.968 .53701 .3616 L6384 .9566-6
5,600 1.54Q  .19624a| 29.02| 24.78 |1.270 | 5.203 .50069 2987 7013 .1768-5
5,8001 1.608  .2139+s| 29.87| 23.58 |1.284 | 5.kkO Lu6671 .2h38 L7562 .3118-s
6,000 1.670  .2306+a| 30.64| 21.81 [1.300 | 5.677 43545 L197h .8026 5275-5
6,200| 1.726)  .2u584al 31.32] 19.73 [1.317 | 5.912 40705 1590 8410 .8598-5
6,400 1.773 L2595+4 31.92] 17.56 |1.337 | 6.143 38141 .1278 8722 .1356-4
6,600{ 1.814  .2716+3 32.42] 15.51 |1.358 | 6.371 35832 .1028 8972 .2076-4
6,800 1.8k .282243| 32.86| 13.66 |1.382 | 6.594 33745 829k-1] .9170 .3097-4
7,000 1.874  .291643] 33.23] 12.08 |1.406 | 6.812 31851 b722-1 | L9327 4510-4
7,200| 1.894  .300043| 33.55| 10.76 |1.431 | 7.025 30117 S5L78-1 .gLs51 6h35-4
7,400 1.914  .307L4+d 33.83| 9.688 [1.455 | T7.231 28519 hoooy .9549 .9001-4
7,600( 1.929(  .31l42+g 34.08] 8.825 [1.k79 | 7.428 27032 .3709-1| .9627 .1237-3
7,800| 1.940 .320L+4 34.30| 8.138 [1.500 | 7.616 25639 .3083-1| .9688 J1673-3
8,000{ 1.950  .3262+4 34.50| 7.597 |1.520 | 7.793 2k325 .2581-1 .9737 .2229-3
8,200) 1.958 .3316+9 34.68| T.175 [1.536 | 7.959 23078 2175-1 | .9777 .2930-3
8,400| 1.964  .3367+3 34.85| 6.848 |1.549 | 8.112 21887 1845-1 .9808 .380k4-3
8,600 1.9700 .3416+4 35.01| 6.599 |1.559 | 8.254 20745 1575-1 .9833 .4880-3
8,800| 1.974 .346h+d 35.16] 6.413 |1.566 | 8.385 19646 1352-1| .9852 .6193-3
9,000 1.97 .3510+d 35.30| 6.280 [1.570 | 8.505 18584 1168-1 | .9868 LT779-3
9,200| 1.982 .3556+3 35.44| 6.191 [1.572 | B8.615 17555 1015-1 | .9879 .9680-3
9,400 1.985 .3601+s| 35.57| 6.140 |1.570 | 8.715 16556 8858-2 | .9887 11942
9,600| 1.987 .36464a] 35.70| 6.121 [1.567 | 8.807 15583 T172-2 | .9893 .1460-2
9,800| 1.990 .3691ta| 35.82| 6.131 [1.561 | 8.891 14634 6850-2 | .9896 A1773-2
10,000 | 1.992] .37364s3| 35.95| 6.168 [1.554 | 8.968 .13707 6065-2 .9897 .2136-2
11,000 2.003 396943 36.56] 6.695 |1.501 | 9.27k .93357-1 34910 .9867 49210
12,000| 2.016] .hke3e4s| 37.18( 7.759 |1.437 | 9.504 .52805-1 2166-2 | .9780 .9930-2
13,0001 2.034  Lhskb4al 37.86| 9.382 [1.379 | 9.720 L1bikheg 14162 .9625 .1805-1
14,000| 2.060 .49274a| 38.64| 11.61 11.333 | 9.961 -.23621-1| .9570-s | .9387 .301k-1
15,000] 2.097 .54024a| 39.53| 14.45 11.300 [10.24 -.612Gk4-1 6588-3 | .9055 469341
16,000 2.1k7  .5992+4a| 40.57| 17.87 |1.278 |10.58 -.99L495 -1 45509-s | .8619 .6880-1
17,000| 2.211 .6716+| L1.77| 21.76 |[1.264 |10.98 -.13863 3135-s | .8082 .957h-1
18,000 2.291] .75884s] b43.13| 25.91 [1.258 [11.43 -.17888 21253 LTh5h L1272
19,000 2.386] .B6134a| 4h.6h| 29.99 (1.256 |11.94 -.22012 1409 6756 .1621
20,000 2.k97  .9779+e| h6.27| 33.62 [1.260 [12.51 -.26200 9108-4| .6018 .1990
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TABLE IT.- THERMODYNAMIC PROPERTIES CF EQUILIBRIUM HYDROGEN - Continued

p = 200 atm

T, ZH 78 Z a . .

o Z ﬁ.— Y —C‘E Y g; log ﬁLo Ny, Ny Ny+
300 [1.000 |0.38kh+1 | 10.4%2 3,500 [1.400 | 1.048 [2.260% [0.1000+1 |0.0000 0.0000
600 [1.000 | .7689+1 | 12.84 3.503 [1.399 | 1.482 |1.9593 .1000+1 .3327-17 .0000

1,000 |1.000 | .1285+2 | 1k.64 3.572 11.389 | 1.906 [1.737L .1000+1. .1627-9 0000
1,200 [1.000 | .1550+2 | 15.30 3,644 11.378 | 2.080 [1.6582 [1.0000 L1415-7 .0000
1,400 {1.000 | .181g+= | 15.87 3.728 |1.367 | 2.237 |1.5913 |1.0000 .34G3-8 L0000
1,600 [1.000 .2095+2 | 16.37 3.813 {1.35 2.381 ]1.5333 [1.0000 .3912-5 .0000
1,800 |1.000 | .2378+2 | 16.83 3.897 |1.345 | 2.516 [1.k822  [1.0000 .2583-4 .0000
2,000 |1.000 | .2666+2 | 17.24 3,984 11.336 | 2.643 |1.4364 .9999 J1176-3 4301-19
2,000 [1.000 | .2962+2 | 17.62 L.088 |1.326 | 2.762 [1.3949 .9996 Lo8s5-a .3276-17
2,400 [1.001 | .3266+2 | 17.99 4,231 [1.315 | 2.873 |1.3570 .9988 .1157-2 .1221-15
2,600 |1.001 | .3583+2 | 18.33 Lokho [1.302 | 2.976 |1.3218 L9972 .2796-2 .2632-14
2,800 |1.003 .3919+2 | 18.67 .75k [1.287 | 3.072 |1.2890 L9940 .5975-2 .3687-13
3,000 [1.006 | .keBz+2 | 19.01 5.200 | 1.271 | 3.163 |1.2578 .9865 \1154-1 .3655-12
3,200 [1.010 | .468h+2 | 19.37 5.810 | 1.256 | 3.251 {L.2278 .9795 .2051-1 .2734-11
3,400 [1.017 | .5138+2 | 19.7k4 6.607 |1.243 | 3.341 |1.1985 L9660 .3403-1 .1620-10
3,600 |1.027 | .565T7+2 | 20.15 7.609 |1.233 | 3.434% |1.169k .9Le8 .5322-1 . 7900~ 10
3,800 {1.042 | .625T7+2 | 20.59 8.822 [1.226 | 3.535 [1.1hkoL .9209 .7911-1 .3266~-9
L,000 |1.060 | .6954+2 | 21.08 | 10.24 |1.223| 3.6L4 |1.1102 .8875 .1125 .1173-8
4,200 |1.083 | 7762+ | 21.62 | 11.85 |l.z2z22 | 3.764% [1.0795 . 8L6k L1536 .3727-8
4,400 [1.113 | .869k+z | 22.21 | 13.62 |[1.223 | 3.897 |1.0476 L1975 .2025 .1065-7
4,600 |1.148 | .9759+2 | 22.86 | 15.48 |[1.227 | L.043 |1.0L46 .Th16 .2583 27 Th=7
%800 |1.190 | .1096+a | 23.55 | 17.36 [1.232 | L.20k .98048 | .6800 .3199 .6653-7
5,000 (1.239 .1230+8 | 24.30 | 19.15 |1.239 ] 4.378 obshe | L6145 .3855 .1483-e
5,200 [1.293 | .1376+8 | 25.08 | 20.71 |1.2k7 | L4.567 90939 | .s470 L4530 .3098-8
5,400 [1.351 | .1532+3 | 25.89 | 21.90 (1.256 | L.767 | .B7hek | 4799 .5201 .6105-6
5,600 [L.413 | .169643 | 26.70 | 22.62 |1.266 | L.978 .83905 | .Lk153 .58LT .1lkp-5
5,800 |1.476 | .1862+3 | 27.50 | 22.76 |1.277 | 5.196 | .B0k39 | .3549 L6451 .2036-5
6,000 11.538 | .2027+3 | 28.26 | 22.3% [1.290 | 5.K19 | 77224 | .3001 .6998 .3483-3
€.200 [1.598 | .2188+2 | 28.98 | 21.41 [1.303 | 5.643 Th151 | L2517 L7483 .5735-5
6,400 [1.653 | .23k0+3 | 29.64 | 20.09 |1.318| 5.868 71293 | 2098 .7902 .9126-5
6,600 [1.703 | .2k82+3 | 30.24 | 18.53 |1.335| €.091 63659 | 1742 L8258 .1409-4
6,800 |1.748 | .261143 | 30.76 | 16.89 |[1.352 | 6.311 66246 | L1k .8556 .2116-4
7,000 |1.786 | .2729+48 | 31.23 | 15.26 [1.371 | ©€.528 6hoko | 1197 .8802 .3100-4
7,200 [1.819 | .2835+3 | 31.6k | 13.76 |1.391 | 6.741 62023 | .99L45-1 .9005 Jhhi-4
7,400 [1.847 | .293148 | 32.00 | 12.L0 1.412 | 6.950 o172 | .8286-1 .9170 L6237-4
7,600 |1.870 | .30L17+e | 32.31 | 11.23 [1.433 | T7.15k 58446 | .6931-1 .9305 .8600~-4
7,800 [1.890 | .3096+3 | 32.59 | 10.23 |1.h5k | 7.352 56834 | .5824-1 .9k15 .1166-3
§,000 [1.906 | .3167+3 2.8k 9.393 ' 1.47h | 7.543 55410 | .4918-1 L9505 1557-3
8,200 l1.920 | .3234+3 | 33.06 8.702 11.493 | 7.726 shopy | LL1T75-1 L9578 .2051-3
8,400 |1.932 | .3295+3 | 33.26 8.137 |1.511 | 7.900 52722 | .3563-1 .9638 .2666-3
8,600 |1.941 | .3353+3 | 33.L5 7.679 |1.526 | 8.065 51484 | .3057-1 L9687 .3kes-3
8,800 |1.949 | .3408+43 | 33.62 7.311 [1.539 | 8.220 5030k | .2637-1 .9728 .k351-3
9,000 [1.956 | .3460+3 | 33.78 7.019 |1.549 | 8.365 Lhorth | .2286-1 L9760 5471~ 3
9,200 |1.962 | .3511+3 | 33.93 6.791 | 1.557 | 8.499 48089 | .19%92-1 L9787 .6813-3
9,400 |1.967 | .3560+3 | 3k.08 6.617 |1.562 | 8.624 7oke | L17k3-1 .9809 840G~ 3
9,600 |1.972 | .3608+3 | 3hk.22 6.488 |1.564 | 8.739 46030 | .1533-1 .9826 .1029-2
9,800 [1.976 | .3655+3 | 34.35 6.399 |1.565 | 8.845 Lsokd | .1354-1 .98Lko .1250-2
10,000 [1.979 | .3701+3 | 34.48 6.345 |1.563 [ 8.943 Lhogh | .1201-1 .9850 .1506- 2
11,000 |1.993 | .3934+3 | 35.08 6.475 [1.53L | 9.330 39652 | .6973-2 .9861 .3479-2
12,000 [2.005 L1824 | 35.67 7.134 [1.%76 | 9.603 35606 | .4363-2 .9816 .7034=2
13,000 [2.020 | .hhé2+3 | 36.29 8.269 |1.418 | 9.827 31812 | .288k-2 L9715 J1282-1
1h,000 |2.040 | .4793+3 | 36.95 9.889 {1.367 |10.05 28171 | .1981-2 .9550 .2150- 1
15,000 |2.067 | .5193+3 [ 37.71 | 12.00 |1.327 |10.29 24607 | .139k-2 .9313 .3365- 1
16,000 [2.102 | .5678+3 | 38.56 | 14.60 |1.298 110.58 21059 | .9931-3 .8996 L4970-1
17,000 {2.148 | .6267+3 | 39.53 | 17.62 |1.277 [10.91 17485 | .7095-3 .8596 L6982- 1
18,000 |2.206 | 697243 | 40.63 | 20.93 [1.265 |11.28 13657 | .5040-3 8118 .9386-1
19,000 {2.275 | 7680143 | 41.86 | 2k.34 {1.258 [11.70 .10165 | .3538-3 L7570 .1213
20,000 |2.356 .8753+3 | 43.19 | 27.63 [1.257 |12.18 L6L178-1y .oLklhe-3 L6969 .151k




TABLE II.- THERMODYNAMIC PROPERTIES OF EQUILIBRIUM HYDROGEN - Continued
p = 400 atm
T, 7 ZH 5 ER a log P N N N
o ’T, R R 7 fg o Hz H ing
300 |1.000 |0.384k+1 [ 9.723| 3.500 | 1.400 | 1.048 [2.5613 |0.1000+1 | 0.0000 0.0000
600 | 1.000 | .768%+1 | 12.15 3.503 [ 1.399| 1.482 |2.2603 | .1000+1 .2352-17 | .0000
1,000 |1.000 | .1285+2 | 13.95 3.572 | 1.389 | 1.906 [2.0385 [ .1000+1 | .1150-9 - 0000
1,200 |1.000 | .1550+2 | 14.61 [ 3.6L44 [1.378| 2.080 {1.9593 |1.0000 .1001-7 | .0000
1,400 {1.000 .1819+2 | 15.17 3.728 [ 1.367 | 2.237 | 1.8923 |1.0000 .2k70 -6 .0000
1,600 |1.000 | .2095+2 | 15.68 3.813 | 1.356 | 2.381 |1.8343 |1.0000 L2766 -5 .0000
1,800 {1.000 | .2378+2 | 16.13 3.895 [1.346 | 2.517 |1.7832 |1.0000 L1826 -4 .0000
2,000 |1.000 | .2666+2 | 16.55 3.977 | 1.336 | 2.6k | 1.737% | .9999 .8317 -4 .0000
2,200 |1.000 | .2960+2 | 16.93 4.069 [1.327 | 2.764 |[1.6960 | .9997 .2889-3 .1948-17
2,400 |1.000 | .3262+2 | 17.29 | 4.186 [1.318| 2.876 |1.6581 | .99 .8182-3 | .7260-16
2,600 |1.001 | .357k+2 | 17.63 k349 11.307 | 2.982 |1.6231 | .9980 .1979-2 .1565-14
2,800 |1.002 | .3901+2 | 17.96 L.582 11.295 | 3.081 |1.5904 | .9958 42pg-2 .2193-13
3,000 [1.00k | .424B+2 | 18.29 L.9o7 | 1.281 ] 3.174 [1.5596 .9918 .8173-2 .2175-12
3,200 |1.007 | .ub622+2 | 18.62 5.347 11,2681 3.264 11.5301 | .9854 L1455 -1 L1628 -11
3,400 [1.C12 | .503Lk+=2 | 18.96 5.919 [1.256 | 3.353 |1.5017 | .9758 .o418-1 L9657 - 11
3,600 |1.019 | .5493+2 | 19.32 6.635 | 1.246 | 3,444 [1.4738 | .9621 3794 -1 4716-10
3,800 [1.029 | .6009+2 | 19.70 T.501 [1.239 1 3.538 |1.4L62 | g3l .5662-1 <1954 -9
4,000 |1.0k2 | .6595+2 | 20.11 8.518 11.234 [ 3.638 [1.1185 | .9191 .8092-1 .7033 -9
4,200 |1.059 | .7260+2 [ 20.55 | 9.678 |1.231| 3.746 [1.3903 | .B8A7 1113 2243 -8
4,400 [1.080 | .8015+2 | 21.03 }10.97 |1.231| 3.863 |1.3616 | .8520 .1L80 .6439-8
4,600 [1.105 | .8868+2 | 21.55 |12.36 |1.234| 3.989 |1.3322 | .8092 .1908 .1686-7
4,800 11.136 | .9826+2 | 22.10 | 13.81 |1.237 | L4.127 |1.3019 | .7607 .2393 .Lo68-7
5,000 |1.171 | .1089+3 | 22.70 | 15.28 |1.243| u.276 |1.2708 | .7075 2925 .9136-7
5,200 |1l.212 | .1206+3 | 23.32 [16.71 |1.249| L.436 |1.2391 | .6506 .3493 192k -8
5,400 |1.257 | .1333+a | 23.98 | 18.01 |1.256 | 4,608 [1.2069 | .5016 .Lo83 .3825-8
5,600 [1.305 | .1469+3 [ 24.66 | 19.11 [1.265| 4.791 |1.1745 .5320 L4680 .7221 -6
5,800 [1.357 | .1613+3 |25.3% [19.93 |1l.27k| L.983 [1.1k23 | 4733 .5067 .1301-5
6,000 |1.412 | .1760+3 | 26.03 |20.40 {1.285| 5.183 [1.1106 | .,168 .5832 .2248-5
6,200 |1.466 | .1910+3 | 26.70 |20.50 |1.296 | 5.388 |1.0798 | .3638 .6362 <3739-5
6,400 [1.521 | .2060+3 | 27.3k |20.22 |1.308| 5.598 |1.0502 .3151 L6848 .6008 -5
6,600 [1.573 | .2206+3 | 27.96 119.59 [1.321| 5.810 |1.0221 | .2713 7287 L9357 -5
6,800 [1.623 | .2346+3 | 28.53 |18.69 [1.335| 6.022 | .99568| .23zl 7675 187 -4
7,000 [1.669 | .2479+3 [29.06 |17.59 |1.350 | 6.233 | .97097 .1985 .801L .2091-4
7,200 |1.711 | .2603+3 |29.53 [16.38 [1.365| 6.443 | .9h800| .1693 .8307 .3016-4
7,400 |1.748 | .2719+3 |29.97 | 15.1h [1.382| 6.650 | 92672 .1ui3 .8556 Lo6o-4
7,600 |1.781 | .2825+3 130.35 |13.94% |1.399| 6.853 | .90700| .1231 .8768 .5203-4
7,800 |1.810 | .2923+3 |30.70 [12.81 [1.h17 | 7.05L4 | .88874| .1052 .8ou7 .8038-4
8,000 |1.835 | .3013+3 |31.01 |11.79 |[1.435| 7.250 | .87176| .9010-1 .9097 .1077 -3
8,200 |1.856 | .3096+3 |31.29 [10.87 |1.453 | 7.Lh1 | .85594| .77Lo-1 .9223 .1k23-3
8,400 |1.875 | .3172+3 [31.54 [10.08 |1.470 | 7.626 | .8h11L L6676 -1 .9329 .1855-3
8,600 [1.891 | .32Lh+3 |31.77 9.390 |1.L87 | 7.805 | .82723| 57781 | .Qh17 .2388-3
8,800 |1.905 | .3310+3 [31.98 8.807 |1.502 | 7.977 | .81k10| .5021-1 .9Lgp .3039-3
9,000 [1.917 | .3373+3 |32.17 | 8.316 [1.516 | 8.1h1 | .80165| .4381-1 | .g55L .3827-3
9,200 [1.927 | .3432+3 |32.35 7.906 |1.528 | 8.297 | .78980 .3838-1 | L9607 L4773-5
9,400 |1.936 | .3489+s |32.52 | 7.568 |1.538 | 8.4h5 | .778u7 | L3375-1 | 9651 .5898-3
9,600 |1.9k3 | .3543+3 132,68 | 7.202 [1.547 | 8.584 | 76761 .2081-1 | o687 Sep6-3
9,800 {1.950 | .3596+3 |32.82 7-.070 |1.553 | 8.714 | 75716 | .26k | ,9718 .8783-3
10,000 [1.956 | .3647+3 |32.96 6.895 |1.557 | 8.835 | .7k708 .2351-1 | .o7hk .1059-3
11,000 |1.977 | .3891+3 |33.60 | 6.551 |1.5h9 | 9.325 | 70094 | .1381-1 | .o813 .2L5k-2
12,000 {1.992 | .M134+s |34.18 | 6.825 |1.509 | 9.66k | .65988 | .8723-2 | .0813 -h973-2
13,000 |2.006 | .4396+3 134,75 | 7.562 11.456 | 9.917 | .62207 | .5823-2 L9750 .9087-2
14,000 |2.023 | .4693+3 |35.35 8.724 |1.402 [10.14 -58640 | houB-2 | 9654 .1528-1
15,000 |2.0L3 | .5040+3 |36.00 [10.30 [1.356 {10.36 .55207 | .2895-2 | .o4q1 .olop-1
16,000 |2.069 | .5h52+3 [36.73 [12.29 11.320 |10.60 .518L9 | ,2107-2 | .9066 .3567-1
17,000 {2.163 | .594%k+3 |37.54 [14.65 |1.292 |10.88 k8521 | .1547-2 | .B976 L5045~ 1
18,000 [2.1kk | .6528+3 |38.45 [17.29 |1.273 |11.19 45192 | ,1137-2 | .8621 .6839-1
19,000 |2.19k | .7212+3 |39.k6 [20.09 1,261 [11.54 | .418kk| .831k4-3 | .8p05 -8932-1
20,000 |2.253 | .799%+2 |40.57 122.90 |1.25h |11.9% | .38470 | .6021-s | .7737 .1128
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TABIE II.- THERMODYNAMIC PROPERTIES OF EQUILIBRIUM HYDROGEN - Continued

p = 500 atm
T . 2H 78 zc a
O,EZ 4 BT o T Tp Ve % log —C NHz NH Hyg+
300 | 1.000 | 0.384%+ 1| 9.317 [ 3.500 | 1.L0O 1,082 | 2.737L | 0.1000+1 |0.0000 0.0000
£00 | 1.000 | 7689+ 1} 11.7% 3.503 | 1.399 l.4f22.k3oL .1000+1 1921-17 | .0000
1,000 | 1.000 .1285+ 2| 13.54 3.572 | 1.389] 1.905 2.2146 .1000+1 9391-10 | .0000
1,200 | 1.000 | .1550+=2| 14.20 3.64% | 1.378] 2.080 | 2.335% [ 1.0000 8170-8 0000
1,400 | 1.000 | .1B1%+2| 1h.7 3.728 | 1.367| 2.237| 2.068L [ 1.0000 20165 -8 .0000
1,500 | 1.000 | .2095+2]| 15.27 3.813 | 1.356/ 2.381| 2.C10k | 1.00C0 2259-s 0000
1,900 | 1.00C | .2375+2} 15.73 3,894 | 1.346] 2.517| 1.%593 | 1.0000 1:91-4 000G
2,000 | 1.000 | .2660+2] 16.14 3.07% | 1.337| 2.6k 1 1.9135 . 9999 5791-4 0000
2,200 | 1.000 2060+ 2| 16.52 4,061 | 1.328] 2.764| 1.8721 . 9998 2359-2 L1437 -17
2,40 | 1.00¢ | .3261+2| 16.88 %166 | 1.319] 2.877| 1.6342 .9993 0981—3 .5356-18
2,600 | 1.001 3571+2| 17.22 %.308 | 1.309] 2.984 1.7992 .99§h 1617 -2 L1155-14
2,800 | 1.002 | .3893+2| 17.55 4.505 | 1.298| 3.085| 1.7665 . 9965 345k -2 1616-13
3,000 | 1.003 Le3evz| 17.87 L.777 | 1.286] 3.180 | 1.73%0 +9933 66768-2 L1605 -12
3,200 | 1.006 | .4595+=2 18.18 5.1k2 | 1.274 3.271| 1.7068 .9881 1189-1 L1205 -11
3,400 [+1.010 | -4988+2) 15,51 5.61% | 1.263| 3.300| 1.6788 .9@02 1979-1 .7133-11
3,600 | 1.0161 .5Le0+z| 18.85 6.203 | 1.253] 3.450 | L.651% . 9689 3109-1 .3LBE 10
3,%0 | 1.024 | .5899+2] 19.20 6.91L | 1.2L6) 3.5L2| 1.6e40 -9535 u@ua-l L1hb5-9
4,000 | 1.03L | .6k35+2) 19.58 7.750 | 1.2k0| 3.639| 1.5978 L9334 6658-1 .5000 -5
4,200 | 1.048 | .7037+2 19.98 8.704 | 1.237| 3.7410 1.5709 L9081 9187 -1 L 166L-8
4,400 | 1.065| .7713+2| 20.41 9.768 | 1.237| 3.850| 1.:L36 Rerian .122§ L7858
4,600 | 1.086| .BL70+2| 20.87 | 10.92 1.238[ 3.9681.%9159 Bh1a L1588 .1256-7
4,300 | 1.111| .931b+2 21.36 | 12.15 1.241]  k.095 | 1.L875 L7997 L2003 .3039-7
5,000 | 1.1kl | .1025+3 21.38 | 13.41 1.245 L.232| 1.1585 L7535 .2L§§ LEBLT 7
5,200 | 1.17%| -1188+3)| 22.43 1L.67 1.251] L4.378] 1.L288 L7034 - 2966 .1Lh7 -
5,h00 | 1.212| .12Lo+s| 23.01 | 15. 8 1.258| L.535 ) 1.3397 L6504 .3L?u 2890 -6
5,600 | 1.2531 .1360+o 23.5 16.99 1.0265| k.02 | 1.3683 .5957 .hOw; 5481 -6
5,50 | 1.298 | .1LEB+a 2h.22 | 17.93 1.o7h| L8781 1.EETT .sgou L3596 .992L -
5,000 | 1.346 | 162043 24.8L | 18.6 1.283| 5.063| 1.4074 L4859 5151 172355
€,200 | 1.395| .1760+3 25.46 | 19.10 1.293|  9.25h | L.o77h 4332 5668 _o881-s
6,400 | 1.446 | .1901+3 26.07 | 19.26 1.30L4 5.452 | 1.0483 .3833 6167 L6558
6,600 | 1.495 | 204243 26.66 | 19.12 1.316 5.65/ 1.2001 .3369 €631 72885
6,800 | 1.545| .2180+3| 27.22 18.71 1.328] 5.6856| 1.1931 - 2945 27055 .1100-4
7,000 [ 1 59| .2315+3 27.76 | 18.05 1.341] £.061}1..675 L2506y L7h36 16454
7,200 | 1.636 | Lebilts | 28.25 3 17.21 1.355] 6.265 | 1.243% .222k ST 2383 -4
7,400 1 1.677| -2587+2 28.71 | 16.25 1.370 6.%69 1.:208 1926 .8073 .337G-4
7,600 | L.71h | .2082+8( 29.13 | 15.23 1.385| G.670 | 1.0997 L1567 .;33; LAGE 2
7,800 | 1.7L2 | .2790+3 | 29.51 14.20 1.401 6.8@9 1.0793 L1443 L8556 6h18 =
8,000 | 1.775 L0850+ | 29.85 | 13.20 1.h17] 7.005 | 1.0615 .1220 LETLB L8627 -4
8,200 | 1.80L | .2983+a| 30.18 12.26 1.4330 7.257 [ 1.0Lkk L1085 .8913 L11hp-a
8,400 | 1.828 | .3070+3] 30. & 11.k0 1.4hgl  7.445 | L0283 .9l32-1 L9050 .1hkge -
8,600 | 1.848 | .3151+2 | 30.72 10.62 1.465] 7.628| 1.0133 JBeah-1 | .917h 192k e
8,800 | 1.866 | 3226+ 30.96¢ 9.938 | 1.481| 7.806| .99910| .7193-1 L9276 .2h53 3
9,000 | 1.882| .3296+a | 3L.17 | 9.3k0 | 1.495 7.978 #5731 .6310-1 | 9383 .3094-3
9,200 | 1.895| -3363+3§ 31.37 8.824 | 1.509| 8.143 97305 | .5595-1 | 9437 .3863-3
9,L00 | 1.907 | 342643 31.56 8.383 | 1.521| &.30L{ .905100 J4906-1 | L9500 L7783
9,600 | 1.918| .3486+3| 31.73 8.009 | 1.531| &.151| L0494y | Lh3WB- ) L9553 .5859-3
9,800 | 1.927 | .3543+2 | 31.89 7.697 | 1.5h0| 8.593 | 938481 .3867-1 | .9399 7127 -3
10,000 | 19351 .3599+3 32.04 7.438 | 1.546] 8.728 .9g789 34511 | L9638 L B60L -3
11,000 | 1.96L | .38506+s | 32.71 6.762 | 1.554 9.283 38008 | .20k7-1 | L9755 .1998-2
12,000 | 1.982 | .L4102+3| 33.30 6.793 | 1.525] 9.673 43822 [ .1302-1 .9789 .Los56 -2
13,000 | 1.997 | .k359+a | 33.86 | 7.31k 1.476| 9.95% | 20015 | .87k2-2 | L9764 7ho1-2
14,000 | 2.013 | .Lbk3+s | 3h.43 8.249 | 1.423| 10.18 7OL61]  .6117-2 | .9689 .1250-1
15000 | 2.031| 4963w | 35.05 | 9.577 | 1.374| 10.39 | .7307h| .khoS-2 .9562 .1969-1
16,000 | 2.053 | .53k%#a | 35.7< 11.23 1.333( 10.02 ST -3ek0-2 9381 .2930-1
17,000 | 2.081| .5798+= 36.46 | 13.33 1.302] 10.87 o572 .2408-2 | .91k J4158-1
18,000 | 2.116| .6328+3 | 37-29 15.66 1.279| 11.15 33378 1797-2 | .8850 .5658-1
19,000 | 2.157 | .6947+3 | 38.20 18.16 1.263] 11.k 0189 | 13392 8502 SThek-1
20,000 | 2.206| .765%+s | 39.20 | 20.T1 1.253( 11.83 56996 | .9903-8 B1ok .9h29-1




TABLI

TT. - THERMODYNAMIC PROPERTILS OF EQUILIBRIUM HYDROGLIT - Contlinuecd

p = 200 atm

T, Al 75 C., a ‘ . - ]

o T, = i ? a‘a log ':%)‘ HHZ lig A+
300 | 1.000 |0.384k+2 | 9,02 3.5000 1.%00| 1.048{ 2.862L 0.0000 0.0000
600 | 1.000 L6529+ | 1046 3.503] 1.399] 1.482| 2.5613 L1663-17 .0000

1,000 [1.000 | .1285+2 | 13.26 3.5720 1.389] 1.906] 2.339% .8133-120 | .0000
1,200 |1.000 | .1550+2 | 13.91 3.60L 1,378 2.080| 2.2603 .7075-8 0000
1,400 |1.000 | .1819+2 | 1k .48 308 1.367 2.237] 2.193% .17k6-6 .0000
1,600 | 1.000 .2095+2 | 1h.98 3.812 1.356F 2.381) 2.1354 .1956-5 .0000
1,800 | 1.000 | .2378+2 [ 15.44 3.894 1.3460 2.517 2.08k2 .1291-4 0000
2,000 | 1.000 | .2666+2|15.85 3.973] 1.337] 2.644| 2.038L .5881-4 0000
2,200 [ 1.000 | .2960+2 | 16.2k4 4,056 1.328] 2.764| 1.9970 .2043-3 L1158-17
2,500 [1.000 | .3200+2 | 16.59 k.15 1.3200 2.878| 1.9592 .5786-3 A317-10
2,600 | 1.001 | .3569+2|16.93 L.283 1.311) 2.986] 1.g92bke .1400-2 .9308-15
2,800 |1.001 | .388B+2 | 17.25 L. Lheo 1.300| 3.087| 1.8917 .2992-2 .1304- 13
3,000 [1.003 | .4223+2|17.57 h,o7000 1.289| 3.183| 1.8611 .5786-2 .129h- 12
3,200 |1.005 | .4579+2 | 17.88 5.0200 1.278| 3.275| 1.8321 .1031-1 .9691- 12
3,400 [1.009 | .h4961+2 |18.20 5.5%32] 1.268| 3.365] 1.8043 L1716-1 5752-11
3,600 |1.014 | .5376+2|18.52 5.9450 1.258( 3.45L 1.7773 .2698-1 .2812-10
3,800 | 1.021 | .5834+2 |18.86 6.564 1.250] 3.545] 1.7508 .4038-1 L1167-9
4,000 [1.030 | .63k0+2|19.21 7.291 1.2L51  3.6h0| 1.7247 .5793-1 Lh208-9
,200 |1.0k2 | .690k+2 {19.59 8.122] 1.2k2] 3.739| 1.6985 .8008~1 .1345-8
4,L00 11.057 | .7532+2 [19.99 9.049| 1.2ko| 3.8L5| 1.6721 L1071 .387k-8
L,600 |21.075 | .8231+2 [20.41 | 10.06 | 1.241| 3.957| 1.6454 L1392 .1018-7
L .800 |1.096 | .9007+2 | 20.686 | 11.1k | 1.2u% L.oy77| 1.6182 L1761 .2hE8-7
5,000 [1.122 | .9863+2 [21.3k | 12.26 | 1.2k7[ L4.2000 1.5 .2175 .5571-7
5,200 |1.151 | .1080+3 {21.6k | 13.%0 | 1.253| L4.34L] 1.562 2629 .1180-6
5,400 11,284 | .1182+3 {20.37 | 14.51 | 1.259| L.ko1| 1.5336 L3115 .2362-86
5,600 {1.221 | .1293+3 [22.92 | 15.57 | 1.266| L.6L8| 1.5045 L3623 Jihg3-8
5,800 |1.261 | .1k10+3 [23.48 | 16.51 | Ll.o7h| L4.813| 1.47s2 JLalks .8161-6
6,000 [1.30k | .153%+3 24.05 | 17.31 | 1.283] &4.987| 1.4k60 Aies J1hee-s
6,200 [1.3%9 | .1663+3 |2k.63 | 17.91 | 1.292[ 5.168] 1.k170 L5175 .2385-5
6,400 |1.396 | .1796+3 |25.21 | 18.28 | 1.302| 5.356] 1.3884 S6Th .3867-5
6,600 |1.543 | .1930+3 [25.77 | 18.41 | 1.313| 5.548{ 1.3606 L6143 .6075-5
6,800 |1.490 | .2065+3 |26.32 | 18.29 | 1.325| s5.744{ 1.3336 L6582 .9278-5
7,000 [1.537 | .2297+3 |26.85 | 17.94 | 1.337] 5.942| 1.3078 L6934 .1380-4
7,200 [1.581 | .2327+2 |27.3% | 17.38 | 1.350] 6.141| 1.2832 L7349 .2006-4
7,400 |1.623 | .2hk5243 [27.81 | 16.67 | 1.363] 6.341| 1.2599 L1677 .2853-4
7,600 [1.662 | .2571+a [28.25 | 15.85 | 1.377] 6.539| 1.2380 LT96ET .3979-4
7,800 [1.698 | .268k+a |28.65 | 1k.96 | 1.392| 6.736| 1.2174 LBz .5449-4
8,000 |1.732 | .2790+3 129.01 | 1%.06 | 1.L06| 6.930] 1.1980 .8Lhs .7340~4
8,200 |1.76€1 | .2889+3 [29.35 | 13.17 | 1.4e2| 7.122] 1.1799 .8639 .9739-4
8,400 [1.787 | .2983+8 [29.66 | 12.31 | 1.437| 7.310| 1.1630 .88a7 J127k-3
8,600 (1.811 | .3070+3 [29.94 | 11.52 | 1.452] T.495| 1.1470 Nsls oW L1646-3
6,800 |1.832 | .3152+3 |30.19 | 10.80 | 1.467! T7.675| 1.1321 .9CTT .2101-3
9,000 [1.851 | .3228+3 |30.43 | 10.15 | 1.481} 17.850| 1.1179 L9185 .2654-3
9,200 {1.867 | .3300+3 [30.6k 9.570| 1.495| 8.019f 1.1046 L9277 .3317-3
9,400 [1.881 | .3369+3 |30.85 9.065{ 1.507| 8.183| 1.0919 .9357 4107-3
9,600 |1.894% | .3433+3 [31.03 8.627] 1.519| 8.340| 1.0798 .ghps .5040-3
9,800 |1.905 | .3495+3 |{31.21 8.250 1.529| 8.k90| 1.0683 LokEL .6135-3
10,000 [1.915 | .355k%+3 [31.37 7.930| 1.537| 8.632] 1.0573 L9535 LTh11-3
11,000 [1.951 | .3825+3 [32.07 6.999| 1.554| 9.233] 1.0079 L9696 .1725-2
12,000 |1.973 | .Lo7643 |32.67 6.845 1.533] 9.662| .96521 L9757 .3507-2
13,000 |21.990 | .k332+3 |33.23 7.210| 1.489| 9.969| .92677 L9755 LChok-z
14,000 [2.005 | .4609+3 |33.79 7.995| 1.L37| 10.21 89118 L9701 .1083-1
15,000 (2.023 | k92043 [34.38 9.163| 1.386] 10.42 85750 -9599 L1708-1
16,000 (2.043 [ .5284+3 [35.02 | 10.69 | 1.3k3| 10.63 82509 L9kLT .2547-1
17,000 [2.068 | .5709+3 [35.72 | 12.56 | 1.308| 10.87 79348 L9243 .3620-1
18,000 [2.098 | .6207+3 [36.50 | k.69 | 1.283| 11.13 76232 L8958 b938-1
19,000 {2.135 | .6787+3 |37.35 | 17.01 | 1.264] 11.43 73140 L8082 LE49T7-1
20,000 [2.177 | .7453+3 [38.29 | 19.38 | 1.252] 11.76 70056 .8330 .8279-1
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TABLE II.- THERMODYNAMIC PROPERTIES OF EQUILIBRIUM HYDROGEN - Concluded
p = 1000 atm

T, ZH paS) Z a
ox Z R_T—o Y —;I Y a—o log -‘% NHZ Ny Nyg+
300 [1.000 |0.38kk+1 | B.BOS | 3.500 | 1.400| 1.048 |2.3593 | 0.1000+1| 0.0000 0.0000
600 {1.000 | .7683+1 [11.23 3.503 | 1.399| 1.u82 [2.6582 .1000+1| .1488-17| .0000
1,000 |1.000 | .1285+2 |13.03 3.572 | 1.389] 1.906 |2.436k .1000+1| .7274-10| .0000
1,200 [1.000 | .1550+2 |13.69 3.684 | 1.378| 2.080 |2.3572 .1000+1| .6328-8 .0000
1,400 |1.000 | .1819+=2 |1k.26 3.728 | 1.367| 2.237 [2.2903 | 1.0000 .1562-8 0000
1,600 [1.000 | .2095+2 {1L.76 3.812 [ 1.356| 2.381 [2.2323 | 1.0000 .17k9-5 .0000
1,800 [1.000 | .2378+2 |15.22 3.893 | 1.346| 2.517 {2.1811 | 1.0000 L1155~ 4 .0000
2,000 [1.000 | .2666+2 |15.63 3.971 | 1.337| 2.64k [2.1354 .9999 .5260- 4 .0000
2,200 |1.000 | .2959+=2 {16.01 L,052 | 1.329]| 2.765 |2.0939 .9998 .1827-3 .9798- 18
2,400 |1.000 | .3259+2 {16.37 L1k | 1.320| 2.879 | 2.0561 .9995 .5175-3 .3652- 18
2,600 {1.001 | .3567+2 {16.70 hoo67 | 1.312| 2.987 |2.0212 .9987 .1252-2 .18k 15
2,800 [1.001 | .3885+=2 |17.03 L ko8 11.302] 3.089 {1.9887 L9973 .2677-2 .1103- 13
3,000 [1.003 | .k2l7+2 [17.3k L.kt | 1.292] 3.185 |1.9582 L9948 .5177-2 .1095- 12
3,200 |1.005 | .456T+2 |17.65 k936 | 1.281| 3.278|1.9292 .9908 .9226-2 .8200- 12
3,400 |1.008 | .hokz+2 {17.96 5.308 {1.271| 3.368|1.901€ .98ké .1536-1 .4868-11
3,600 |1.012 | .5347+2 [18.27 5.769 | 1.262] 3.458 11.874€ .9758 ok16-1 .2380- 10
3,800 [1.018 .5789+2 [18.60 6.325 | 1.254| 3.548 | 1.8L4ET7 .9638 .3619-1 .9880- 10
L,000 |1.027 | .6275+2 |18.94 6.978 | 1.248] 3.6L1|1.8229 .9480 .5198-1 .3565-9
4,200 |1.037 | .6813+2 |19.30 7.723 | 1.245| 3.739 11.7972 .9281 LT194-1 .11k0-8
4,400 [1.051 | .7H09+2 |19.68 8.556 | 1L.2k3[ 3.841 |1.7715 .9036 .9639-1 .3087-8
4,600 11.067 | .8068+2 [20.08 9.466 | 1.2Lk| 3.950 | 1.7455 L8745 .1255 .864k4-8
4,800 |1.086 | .8796+2 |20.50 |10.4k 1.2k6 L.066 | 1.7192 .8Lo9 .1591 .2098-7
5,000 |1.109 | .9598+2 [20.95 [11.46 1.2k} k.,190 | 1.692k .8029 L1971 L7h3-7
5,200 |1.136 | .1047+3 {21.h2 |12.50 1.254| L.321 | 1.6651 .T610 .2390 .1006-8
5,400 11.166 | .114k3+3 [21.91 [13.5k 1.260| L.462 [ 1.€375 L7159 .28k .2018-8
5,600 |1.199 | .12b6+3 [22.42 [14.53 1.267| &.611|1.6095 .6683 .3317 .3845-8
5,800 |1.235 | .1355+3 [22.95 |15.L46 1.274| L.768 [ 1.5812 L6190 .3810 .6999-86
6,000 |1.275 | .1k72+3 [23.48 |16.27 1.283] L4.93k [ 1.5529 5690 k309 .1222-5
6,200 |1.316 | .1593+3 [24.03 |16.93 1.292| 5.107 | 1.52k6 .5193 4807 .2055-5
6,400 |1.360 | .1719+3 |2k.5T |17.k2 1.301| 5.286 | 1.4967 L4707 .5293 .33ko-5
6,600 |1.405 | .1848+3 |25.11 |17.70 1.312] 5.47111.4693 .be3g 5761 .5262-5
6,800 11.450 | .1978+a3 [25.6k |17.76 1.323| 5.661 | 1.4k26 .3796 620k .8056-5
7,000 |1.4ok | .2108+3 [26.16 |1T.62 1.33%| 5.853 | 1.4168 .3383 L6617 .1202-4
7,200 [1.538 | .2235+3 |26.65 [17.27 1.34%6] 6.047{1.3921 .3003 .6997 .1751-4
7,500 |1.580 | .2360+3 [27.12 |16.76 1.359| 6.243|1.3684 L2657 .T343 .2kg6-4
7,600 |1.620 | .24Bo+3 [27.55 [16.11 1.372) 6.438 | 1.3460 2345 L7654 .3488-4
7,800 [1.657 | .2596+3 |27.96 ]15.37 1.386| 6.632 | 1.3249 L2067 .7932 L787-4
8,000 |1.692 | .2705+3 [28.34% [14.58 1.koo| 6.825 | 1.30k9 .1820 .8178 LBh61-4
8,200 [1.724 | .2809+3 |28.69 |13.76 1.414| 7.015 | 1.2861 .1603 .8395 .8587-4
8,400 |1.752 | .2907+3 {29.02 (12.96 1.428| 7.203 | 1.2685 .1413 .8584 .1125-3
8,600 |1.778 | .2999+3 [29.31 [12.18 1.443] 7.388|1.2519 J12k7 .8750 J1h56-3
8,800 |1.802 | .3086+3 [29.58 |11.46 1.457 7.569 | 1.2362 L1102 .8894 .1861-3
9,000 |1.823 | .3167+3 |29.83 |10.79 1471 7.7%5 | 1.2215 .9760-1  .9019 .2352-3
9,200 |1.841 | .324k+s [30.06 [10.18 1.485( 7.917 | 1.2075 .8662-1)  .9128 .29ko-3
9,400 |1.857 | .3316+s {30.28 9.635 | 1.k97| 8.084k | 1.1943 LST706-1 L9222 .3646-3
9,600 {1.872 | .3385+3 |30.47 9.155 | 1.509| 8.2ks5 | 1.1818 .6873-1  .9304 Lhi79-3
9,800 |1.885 | .3450+3 [30.66 8.734 | 1.520| 8.399 | 1.1698 L61LT-1 93Tk .5456-3
10,000 |1.897 | .3513+3 [30.83 8.369 | 1.529| 8.547|1.158% .5513-1 .9435 .6594-3
11,000 |1.938 | .3796+3 [31.57 7.237 | 1.553| 9.181 | 1.1076 .3330-1 .9636 .1538-2
12,000 {1.96L | .k053+3 [32.18 6.930 | 1.539] 9.643|1.06k1 .21k1-1  .9723 .3131-2
13,000 [1.983 | .Lk310+s |32.74 7.172 | 1.499| 9.973| 1.0252 JAbs0-1 L97ko 57h1-2
14,000 {1.999 | .k583+3 [33.29 7.843 | 1.4h47| 10.22 .98g48]  .1023-1 .gT7OL .9692-2
15,000 |2.016 | .4889+3 [33.87 8.895 | 1.396] 10.43 955850 .Th36-2|  .9620 .153C-1
16,000 [2.035 | .5239+3 [3k.L9 [10.30 1.351| 10.6k .92367| .552k-2 .9L88 .2283-1
17,000 [2.058 | .5647+3 [35.16 |12.03 1.314} 10.87 J8oakk|l  L4159-2|  .9309 .32kg-1
18,000 [2.086 | .6123+3 [35.90 [14.03 1.286) 11.12 .86181) .3153-2| .9081 Ah3g-1
19,000 [2.119 | .6677+3 |36.72 |16.22 1.266| 11.ko .83153] .239k-2| .8806 .5852- 1
20,000 [2.157 | .7312+3 |37.61 |18.47 1.252| 11.71 .801ks| .1811-2[ .84L87 CThTh-1
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TABLE III.- COMPARISON OF DATA - Concluded

(c¢) Heat capacity-constant pressure (cal/mole of Hp initial) (%K)
1 atm 107 atm
T,
oy 2,000 4,000 2,000 4,000
K-P 8.492 83.58 7.935 25.15
Ref. § 8.798 82.49 g.255 24,40
(d) Equilibrium speed of sound (km/sec)
1 atm
T, -
Ok 1,000 2,000 6,000 10,000 20,000
X-P 2.39 3.29 8.91 10.h 20.9
Ref. 6% 2.5 3.3 8.8 10.2 19.0

ayalues read from a graph.
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Figure 1.- Enthalpy as a function of entropy for hydrogen; Mollier diagram for
hydrogen.
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Figure 2.- The pressure-temperature variation of some thermodynamic properties
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of hydrogen.
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